
(19) *EP004183899B1*
(11) EP 4 183 899 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention
of the grant of the patent:
30.04.2025 Bulletin 2025/18

(21) Application number: 21843512.1

(22) Date of filing: 04.06.2021

(51) International Patent Classification (IPC):
C25B 1/46 (2006.01) C25B 15/023 (2021.01)

(52) Cooperative Patent Classification (CPC):
C25B 15/023; C25B 1/46; Y02E 60/36

(86) International application number:
PCT/JP2021/021467

(87) International publication number:
WO 2022/014197 (20.01.2022 Gazette 2022/03)

(54) OPERATION SUPPORT METHOD, OPERATION SUPPORT DEVICE, OPERATION SUPPORT
SYSTEM, AND OPERATION SUPPORT PROGRAM
BETRIEBSUNTERSTÜTZUNGSVERFAHREN, BETRIEBSUNTERSTÜTZUNGSVORRICHTUNG,
BETRIEBSUNTERSTÜTZUNGSSYSTEM UND BETRIEBSUNTERSTÜTZUNGSPROGRAMM

PROCÉDÉ DE SUPPORT D’OPÉRATION, DISPOSITIF DE SUPPORT D’OPÉRATION, SYSTÈME
DE SUPPORT D’OPÉRATION ET PROGRAMME DE SUPPORT D’OPÉRATION

(84) Designated Contracting States:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR

(30) Priority: 15.07.2020 JP 2020121700

(43) Date of publication of application:
24.05.2023 Bulletin 2023/21

(73) Proprietor: Asahi Kasei Kabushiki Kaisha
Tokyo 1000006 (JP)

(72) Inventors:
• SUZUKI Yuto
Tokyo 100‑0006 (JP)

• SASAKI Takeaki
Tokyo 100‑0006 (JP)

• FUKUCHI Shingo
Tokyo 100‑0006 (JP)

(74) Representative: Hoffmann Eitle
Patent‑ und Rechtsanwälte PartmbB
Arabellastraße 30
81925 München (DE)

(56) References cited:
JP-A‑ H06 190 366 JP-A‑ H07 299 442

EP
4
18

3
89

9
B
1

Processed by Luminess, 75001 PARIS (FR)

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).



Description

BACKGROUND

1. TECHNICAL FIELD

[0001] Thepresent invention relates to anoperation supportmethod, anoperation support device, an operation support
system, and an operation support program.

2. RELATED ART

[0002] Patent document 1 relates to a method and a device for capturing, monitoring, displaying, and diagnosing
operation parameters of an electrolysis apparatus. Patent document 1 describes that "A monopolar electrolyzer is
hereinafter consideredasasingle cell unit, andabipolar electrolyzer is consideredasaplurality of unit cells.The readingof
a voltage is measured for each unit cell. The present invention enables the detection of faults and events in each unit cell"
(paragraph 0014). Patent Document 2 aims to provide an ionic water preparation device preparing strong acid water,
according towhich "When a strong acidic watermode switch is pushed, othermodes are cancelled and the strongly acidic
watermode is set. The flow rate is adjusted by issuing a flow rate adjusting signal for adjusting the optimumflow ratewhen
strongly acidicwater is prepared fromacontrol section, andastrongly acidic level signal for setting the strongly acidic level
of the optimum flow rate is transmitted from the control section to an electolytic level control circuit and the electroytic
voltage of strongly acidic level is generated in the electlytic voltage generating circuit and applied to an electrolytic cell to
prepare the strongly acidic water".

CITATION LIST

PATENT DOCUMENTS

[0003]

Patent Document 1: Japanese translation publication of a PCT route patent application No. 2003‑530483
Patent Document 2: JP H06 190366 A

TECHNICAL PROBLEM

[0004] When an electrolytic apparatus becomes in an abnormal state due to a failure occurring in the electrolytic
apparatus, it is desirable to recover the electrolytic apparatus to be normal as soon as possible by improving the failure.
When the electrolytic apparatus becomes in an abnormal state, since a place where a failure occurs, a specific procedure
for improving the failure, and the like are unknown, it takes time to recover the electrolytic apparatus to be normal. As a
result, the production amount per hour of the product produced by the electrolytic apparatus is reduced.

GENERAL DISCLOSURE

[0005] The invention is defined by the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006]

Fig. 1 shows an example of an electrolytic apparatus 200 according to one embodiment of the present invention.

Fig. 2 shows an example of details of one electrolysis cell 91 in Fig. 1.

Fig. 3 is a diagram showing a vicinity of an ion exchangemembrane 84 in the electrolysis cell 91 shown in Fig. 2 to an
enlarged scale.

Fig. 4 shows an example of a block diagram of an operation support device 100 according to one embodiment of the
present invention.
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Fig. 5 shows an example of a display unit 50.

Fig. 6 shows another example of a display manner on the display unit 50.

Fig. 7 shows still another example of the display manner on the display unit 50.

Fig. 8 shows still another example of the display manner on the display unit 50.

Fig. 9 shows still another example of the display manner on the display unit 50.

Fig. 10 shows still another example of the display manner on the display unit 50.

Fig. 11 is a first flowchart including an example of an operation support method according to one embodiment of the
present invention.

Fig. 12 is a second flowchart including an example of the operation support method according to one embodiment of
the present invention.

Fig. 13 is a flowchart showing an example of details of a display step S207 in Fig. 12.

Fig. 14 shows another example of the display unit 50.

Fig. 15 shows still another example of the display unit 50.

Fig. 16 shows an example of an operation support system300 according to one embodiment of the present invention.

Fig. 17 shows an example of a computer 2200 in which the operation support device 100 of the present inventionmay
be embodied in whole or in part.

DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0007] Hereinafter, the inventionwill bedescribed throughembodimentsof the invention, but the followingembodiments
do not limit the invention according to claims. In addition, not all of the combinations of features described in the
embodiments are essential to the solving means of the invention.
[0008] Fig. 1 shows an example of an electrolytic apparatus 200 according to one embodiment of the present invention.
The electrolytic apparatus 200 of the present example includes an electrolyzer 90, an introduction tube 92, an introduction
tube93, adischarge tube94, adischarge tube95, andoneormore switchingportions66. Theelectrolytic apparatus200of
the present example includes four switching portions 66 (switching portions 66‑1 to 66‑4). In the present example, the
switching portion 66‑1 to the switching portion 66‑4 are provided in the introduction tube 92, the introduction tube 93, the
discharge tube 94, and the discharge tube 95, respectively. The switching portion 66 is, for example, a valve.
[0009] The electrolytic apparatus 200 is an apparatus that electrolyzes an electrolytic solution. In the present example,
the electrolytic apparatus 200 is an apparatus that generates Cl (chlorine) andNaOH (sodiumhydroxide) by electrolyzing
anaqueous solutionofNaCl (sodiumchloride). Aproduct producedby thegenerationwith theelectrolytic apparatus200 is
defined as a product P. The electrolyzer 90 is a tank for electrolyzing an electrolytic solution. The electrolyzer 90 in the
present example is a tank for electrolyzinganaqueous solutionofNaCl (sodiumchloride). Theelectrolyzer 90may include
a plurality of electrolysis cells 91 (electrolysis cells 91‑1 to 91-N, where N is an integer of 2 or more). N is, for example, 50.
Note that the electrolytic apparatus 200 may be an apparatus that generates H2 (hydrogen) and O2 (oxygen) by
electrolyzing H2O (water). The electrolyzer 90 may be a tank that electrolyzes H2O (water).
[0010] The introduction tube 92 and the introduction tube 93 are connected to the electrolyzer 90. In the present
example, the introduction tube 92 and the introduction tube 93 are connected to each of the electrolysis cell 91‑1 to the
electrolysis cell 91-N. Liquid 70 is introduced into each of the electrolysis cells 91‑1 to 91-N. The liquid 70 may be
introduced into each of the electrolysis cells 91‑1 to 91-N after passing through the introduction tube 92. In the present
example, the liquid 70 is anaqueous solution ofNaCl (sodiumchloride). Liquid 72 is introduced into eachof theelectrolysis
cells 91‑1 to 91-N. The liquid 72maybe introduced into each of the electrolysis cells 91‑1 to 91-Nafter passing through the
introduction tube 93. The liquid 72 may be an aqueous solution of NaOH (sodium hydroxide) or may be an aqueous
solution of KOH (potassium hydroxide).
[0011] The discharge tube 94 and discharge tube 95 are connected to the electrolyzer 90. In the present example, the
discharge tube94and thedischarge tube95are connected to eachof theelectrolysis cell 91‑1 to theelectrolysis cell 91-N.
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Liquid 74 and gas 77 (described below) are derived from the electrolyzer 90.
[0012] The electrolytic apparatus 200 may include a separation device that separates the liquid 74 and the gas 77
(described below). The liquid 74 and the gas 77 (described below) may be separated into the liquid 74 and the gas 77
(described below) by the separation device after passing through the discharge tube 94. The separated liquid 74 may be
reused to generate the liquid 70 outside the electrolytic apparatus 200 or may be discarded. In the present example, the
liquid 74 is an aqueous solution of NaCl (sodium chloride). The gas 77 (described below) may be collected as a product
outside the electrolytic apparatus 200. In the present example, the gas 77 (described below) is Cl2 (chlorine).
[0013] Liquid 76 and gas 78 (described below) are derived from the electrolyzer 90. The liquid 76 and the gas 78
(describedbelow)maybeseparated into the liquid76and thegas78 (describedbelow)by theseparationdevicedescribed
above after passing through the discharge tube 95. The separated liquid 76 may be collected as a product outside the
electrolytic apparatus 200. In the present example, the liquid 76 is an aqueous solution of NaOH (sodium hydroxide). The
gas 78 (described below)may be collected as a product outside the electrolytic apparatus 200 ormay be discarded. In the
present example, the gas 78 (described below) is H2 (hydrogen).
[0014] The switching portion 66‑1 controls a flow rate of the liquid 70 flowing through the introduction tube 92. The
switching portion 66‑1 may control a flow rate per unit time of the liquid 70 flowing through the introduction tube 92 or an
integrated value of the flow rate over a predetermined time. The switching portion 66‑2 controls a flow rate of the liquid 72
flowing through the introduction tube 93. The switching portion 66‑2 may control a flow rate per unit time of the liquid 72
flowing through the introduction tube 93 or an integrated value of the flow rate over a predetermined time. The switching
portion 66‑3 controls the pressure of the gas 77 (described below) flowing through the discharge tube 94. The switching
portion 66‑4 controls the pressure of the gas 78 (described below) flowing through the discharge tube 95.
[0015] In the present example, instruments 11 are provided in the introduction tube 92, the introduction tube 93, the
discharge tube 94, and the discharge tube 95. In the present example, an instrument 11‑1 is a pressure gauge, an
instrument 11‑2 is a flow instrument, and an instrument 11‑3 (described below) is a level gauge. The instruments 11‑1may
be provided in the introduction tube 92 and the introduction tube 93. The instruments 11‑2 may be provided in the
introduction tube 92, the introduction tube 93, the discharge tube 94, and the discharge tube 95.
[0016] The instrument 11‑1 provided in the introduction tube 92 maymeasure the pressure of a chlorine gas (Cl2) in an
anodechamber 79 (describedbelow). The instrument 11‑1provided in the introduction tube93maymeasure thepressure
of a hydrogen gas (H2) in a cathode chamber 98 (described below).
[0017] The instrument 11‑2 provided in the introduction tube 92 may measure a flow rate per unit time of the liquid 70
flowing through the introduction tube 92. The instrument 11‑2 provided in the introduction tube 93maymeasure a flow rate
per unit timeof the liquid 72flowing through the introduction tube93.The instrument 11‑2provided in thedischarge tube94
maymeasure a flow rate per unit time of the liquid 74 flowing through the discharge tube 94. The instrument 11‑2 provided
in the discharge tube 95 may measure a flow rate per unit time of the liquid 76 flowing through the discharge tube 95.
[0018] Asdescribedbelow, in thepresentexample,at leastoneof theswitchingportion66‑1 to theswitchingportion66‑4
may be a manual manipulation target switching portion 660. The manual manipulation target switching portion 660 is a
switching portion 66 that is a target to be manually manipulated by the operator. The switching portion 66 other than the
manualmanipulation target switchingportion660maybeanautomatic control target switchingportion670.Theautomatic
control target switching portion 670 is switching portion 66 that is a target of automatic control in the electrolytic apparatus
200 and is a target of automatic control by the operation support device 100 (described below).
[0019] When the pressure measured by the instrument 11‑1 is less than a predetermined pressure, the flow rate
measured by the instrument 11‑2 is less than a predetermined flow rate, and the liquid level measured by the instrument
11‑3 (described below) is less than a predetermined liquid level height, the switching portion 66 is operating normally.
When the switchingportion66 is operatingnormally, all the switchingportions66are theautomatic control target switching
portions 670. Fig. 1 is an example of a case where the switching portion 66‑3 is the manual manipulation target switching
portion 660, and the switching portion 66‑1, the switching portion 66‑2, and the switching portion 66‑4 are the automatic
control target switching portions 670.
[0020] Fig. 2 shows an example of details of one electrolysis cell 91 in Fig. 1. The electrolysis cell 91 of the present
example includesananode80, a cathode82, andan ionexchangemembrane84.Theanodechamber79and thecathode
chamber 98 are provided inside the electrolysis cell 91. The ion exchangemembrane 84 partitions the anode chamber 79
and the cathode chamber 98. The anode 80 is arranged in the anode chamber 79. The cathode 82 is arranged in the
cathode chamber 98. The introduction tube 92 and the discharge tube 94 are connected to the anode chamber 79. The
introduction tube 93 and the discharge tube 95 are connected to the cathode chamber 98.
[0021] The ion exchangemembrane 84 is amembrane-shaped substance that prevents passage of ions having a sign
different from that of the ions arranged in the ion exchangemembrane84 andallowspassageof only ions having the same
sign. In the present example, the ion exchange membrane 84 is a membrane that allows Na+ (sodium ions) to pass and
prevents Cl- (chlorine ions) from passing.
[0022] The electrolysis cell 91 has a bottom surface 81, an inner side surface 83, and a ceiling surface 85. The anode
chamber 79 and the cathode chamber 98 are spaces surrounded by the bottom surface 81, the inner side surface 83, and
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the ceiling surface 85.
[0023] The anode 80 and the cathode 82 may be maintained at predetermined positive and negative potentials,
respectively. The liquid 70 introduced into anode chamber 79 and the liquid 72 introduced into cathode chamber 98 are
electrolyzed by a potential difference between the anode 80 and the cathode 82. In the anode 80, the following chemical
reaction occurs.

[Chemical Formula 1] 2Cl- → Cl2 + 2e-

[0024] When the liquid 70 is NaCl (sodium chloride), NaCl (sodium chloride) is ionized into Na+ (sodium ion) and Cl-
(chlorine ion). In theanode80,achlorinegas (Cl2) isgeneratedby thechemical reaction representedbyChemicalFormula
1.Na+ (sodium ions)moves from the anode chamber 79 to the cathode chamber 98 via the ion exchangemembrane 84by
an attractive force from the cathode 82.
[0025] In theanodechamber79, liquid73maybe retained.The liquid73 in thepresentexample isanaqueoussolutionof
NaCl (sodiumchloride). TheNa+ (sodium ion) concentration and theCl- (chlorine ion) concentrationof the liquid 73maybe
less than the Na+ (sodium ion) concentration and the Cl- (chlorine ion) concentration of the liquid 70.
[0026] In the cathode 82, the following chemical reaction occurs.

[Chemical Formula 2] 2H2O + 2e- → H2 + 2OH-

[0027] In the cathode 82, a hydrogen gas (H2) and a hydroxide ion (OH-) are generated by the chemical reaction
represented byChemical Formula 2. In the cathode chamber 98, liquid 75 in which hydroxide ions (OH-) generated by the
chemical reaction represented by Chemical Formula 2 and Na+ (sodium ions) moved from the anode chamber 79 are
dissolved may be retained. The liquid 75 in the present example is an aqueous solution of NaOH (sodium hydroxide).
[0028] The instruments 11‑3 may be provided in the anode chamber 79 and the cathode chamber 98. In the present
example, the instrument 11‑3 is a level gauge. The instrument 11‑3maybea limit switch. The limit switch is a switch having
amicroswitch built in, and is a switch in which themicroswitch is incorporated in a sealing case or the like that protects the
microswitch from H2O (water) or the like. The limit switch is a switch configured to operate even under an environment
where mechanical stress or the like is received from the outside of the limit switch.
[0029] In the present example, the instrument 11‑3 provided in the anode chamber 79 senseswhether the liquid level of
the liquid 73 in the anode chamber 79 has reached the predetermined liquid level height. In the present example, the
instrument 11‑3provided in the cathodechamber98senseswhether the liquid level of the liquid75 in the cathodechamber
98 has reached the predetermined liquid level height.
[0030] Fig. 3 is adiagramshowing the vicinity of the ionexchangemembrane84 in theelectrolysis cell 91 shown inFig. 2
to an enlarged scale. An anion group 86 is fixed to the ion exchange membrane 84 of the present example. Since anions
are repelled by the anion group 86, the anions hardly pass through the ion exchange membrane 84. In the present
example, the anions are Cl- (chlorine ion). Since cations 71 are not repelled by the anion group 86, the cations can pass
through the ion exchange membrane 84. In the present example, the cations 71 are Na+ (sodium ion).
[0031] Fig. 4 shows anexample of a block diagramof the operation support device 100 according to one embodiment of
the present invention. The operation support device 100 supports the operation of the electrolytic apparatus 200 (see Fig.
1). The operation support device 100 includes an instrument information acquisition unit 10, a switching portion
information acquisition unit 20, an electrolytic apparatus state acquisition unit 30, a determination result acquisition unit
40, and a control unit 60.
[0032] The operation support device 100 is, for example, a computer including a CPU, a memory, an interface, and the
like. The control unit 60 may be the CPU. When the operation support device 100 is a computer, an operation support
program for executing an operation support method to be described below may be installed in the computer, and an
operation support program for causing the computer to function as theoperation support device100maybe installed in the
computer. Note that the computer may be a tablet computer.
[0033] The operation support device 100may or may not include a display unit 50, a selection unit 110, an elapsed time
acquisition unit 112, a storage unit 114, and an update unit 116. The operation support device 100 of the present example
includes the display unit 50, the selection unit 110, the elapsed time acquisition unit 112, the storage unit 114, and the
update unit 116.When the operation support device 100 does not include the display unit 50 and the storage unit 114, the
display unit 50 and the storageunit 114separate from theoperation support device 100maybe connected to theoperation
support device 100 via a predetermined interface.
[0034] The instrument information acquisition unit 10 acquires instrument information 12 from the instrument 11 (see
Figs. 1 and 2) included in the electrolytic apparatus 200. The instrument information 12 is measurement data by the
instrument11.Themeasurement data isdataobtainedbymeasuringparameters regarding theelectrolytic apparatus200.
The parametersmay include the flow rates of the liquid 70 (seeFig. 1) and the liquid 72 (seeFig. 1) and the flow rates of the
liquid 74 (see Fig. 1) and the liquid 75 (see Fig. 1). The parameters may include the liquid level height of the liquid 73 (see
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Fig. 2) in the anode chamber 79 and the pressure of the gas 77 (see Fig. 2). The parameters may include the liquid level
height of the liquid 75 (see Fig. 2) in the cathode chamber 98 and the pressure of the gas 78 (see Fig. 2).
[0035] The switching portion information acquisition unit 20 acquires switching portion information 21 indicating
information regarding the switching portion 66. The switching portion 66 controls at least one of the flow rate of fluid
or the pressure of gas. The fluidmay be at least any one of the liquid 70 (see Fig. 1), the liquid 72 (see Fig. 1), the liquid 74
(see Fig. 1), or the liquid 76 (see Fig. 1). The gas may be at least one of the gas 77 (see Fig. 2) or the gas 78 (see Fig. 2).
[0036] The switching portion information 21may refer to information indicating whether the switching portion 66 is in an
open state or a closed state or may refer to information indicating whether the switching portion 66 is in an intermediate
state between the open state and the closed state. The switching portion information 21 may refer to information on the
time required for the switching portion 66 to switch from the open state to the closed state or from the closed state to the
open state.
[0037] Theelectrolytic apparatus state acquisition unit 30acquires electrolytic apparatus state information 31 indicating
the state of the electrolytic apparatus 200 (see Fig. 1). The electrolytic apparatus state acquisition unit 30 acquires the
electrolytic apparatus state information 31 on the basis of at least one of the instrument information 12 or the switching
portion information21. Thestateof theelectrolytic apparatus200may further includeprocess information indicatingwhich
process the electrolytic apparatus 200 is currently in.
[0038] Thestateof theelectrolyticapparatus200 refers towhether theelectrolyticapparatus200 requires theworkbyan
operator. In the present example, the state of not requiring the work by the operator is a case where the electrolytic
apparatus 200 is in a normal state. In the present example, a case where the electrolytic apparatus 200 is in the normal
state is a casewhere the pressuremeasured by the instrument 11‑1 is less than the predetermined pressure, the flow rate
measured by the instrument 11‑2 is less than the predetermined flow rate, and the liquid level measured by the instrument
11‑3 is less than the predetermined liquid level height, so that the switching portion 66 is operating normally.
[0039] In the present example, the state of requiring the work by the operator includes a case where the electrolytic
apparatus 200 is in the normal state and a casewhere the electrolytic apparatus is in an abnormal state. A state where the
electrolytic apparatus 200 is in the normal state and requires thework by the operator refers to predeterminedwork by the
operator, for example, in the case of a leak test or the like of the ion exchange membrane 84.
[0040] A case where the electrolytic apparatus 200 is in the abnormal state refers to a state where the electrolytic
apparatus 200 is not automatically controlleddue tooccurrenceof someabnormality in the electrolytic apparatus 200.The
abnormal state may include a state where the switching portion 66 is not fully opened or fully closed, and may include a
state where the opening/closing speed of the switching portion 66 is lower than a predetermined speed. The abnormal
statemay includeastatewherea time required toexecuteeachprocess in oneormorepredeterminedprocessesexceeds
a predetermined allowable time, a statewhere apressure of at least one of the gas 77 (seeFig. 2) or the gas 78 (seeFig. 2)
exceeds a predetermined pressure, and a state where a flow rate of at least one of the liquid 70 (see Fig. 1), the liquid 72
(see Fig. 1), the liquid 74 (see Fig. 1), or the liquid 76 (see Fig. 1) exceeds a predetermined flow rate. The abnormal state
may includeacasewhereapressuredifferencebetween theanodechamber 79and the cathodechamber 98 is equal to or
larger than a predetermined allowable pressure difference. The abnormal state may include a case where at least one of
the liquid level height of the liquid 73 in the anode chamber 79 or the liquid level height of the liquid 75 in the cathode
chamber 98 is equal to or higher than a predetermined liquid level height. The abnormal statemay include a casewhere a
difference between the liquid level height of the liquid 73 in the anode chamber 79 and the liquid level height of the liquid 75
in the cathode chamber 98 is equal to or larger than a predetermined allowable difference.
[0041] The introduction tube92maybeprovidedwith aplurality of instruments11‑1, and the introduction tube93maybe
providedwith a plurality of instruments 11‑1. The introduction tube 92may be providedwith a plurality of instruments 11‑2,
and the introduction tube 93may be provided with a plurality of instruments 11‑2. The discharge tube 94may be provided
with a plurality of instruments 11‑2, and the discharge tube 95 may be provided with a plurality of instruments 11‑2.
[0042] For example, when two instruments 11‑1 are provided in the introduction tube 92, the electrolytic apparatus state
acquisition unit 30 may acquire the electrolytic apparatus state information 31 on the basis of a difference between the
pressuresmeasured by the two instruments 11‑1. The electrolytic apparatus state information 31may include information
that the electrolytic apparatus 200 is in the normal state and information that the electrolytic apparatus 200 is in the
abnormal state.
[0043] The work by the operator refers to the manual work by the operator. The target of the work by the operator may
include at least one switching portion 66 and the electrolyzer 90. The work by the operator may include at least any one of
the manipulation of themanual manipulation target switching portion 660 (see Fig. 1), the confirmation for the electrolytic
apparatus 200, or the confirmation for the components of the electrolytic apparatus 200. The manipulation of the manual
manipulation target switching portion 660, the confirmation for the electrolytic apparatus 200, and the confirmation for the
components of the electrolytic apparatus 200may be predeterminedwork by the operator when the electrolytic apparatus
200 is not in the abnormal state. In the present example, the manual manipulation target switching portion 660 is at least
one of the switching portion 66‑1 to the switching portion 66‑4.
[0044] The confirmation for the electrolytic apparatus 200may include confirmation work on whether at least one of the
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liquid 73 or the liquid 75 is leaking from the electrolyzer 90. The confirmation for the components of the electrolytic
apparatus 200 may include confirmation work on whether there is no damage in the ion exchange membrane 84. The
confirmation work on whether there is no damage in the ion exchange membrane 84 may include work of detaching a
nozzlearrangedat anoutlet on thecathode82sideof the ionexchangemembrane84of theelectrolysis cell 91, application
of soap water to the nozzle, confirmation of swelling of foam of the soap water, and the like.
[0045] The control unit 60 controls acquisition of the instrument information 12 by the instrument information acquisition
unit 10. The control unit 60 controls acquisition of the switching portion information 21 by the switching portion information
acquisition unit 20. The control unit 60 controls acquisition of the electrolytic apparatus state information 31 by the
electrolytic apparatus state acquisition unit 30.
[0046] The state of the electrolytic apparatus 200 requiring the work by the operator is defined as a first state S1 of the
electrolytic apparatus 200. As described above, the first stateS1 includes a casewhere the electrolytic apparatus 200 is in
thenormal stateandacasewhere theelectrolytic apparatus is in theabnormal state. Thestateof theelectrolytic apparatus
200 not requiring the work by the operator is defined as a second state S2 of the electrolytic apparatus 200. As described
above, in the present example, the second state S2 is a case where the pressuremeasured by the instrument 11‑1 is less
than the predetermined pressure, the flow rate measured by the instrument 11‑2 is less than the predetermined flow rate,
and the liquid levelmeasuredby the instrument 11‑3 is less than thepredetermined liquid level height, so that the switching
portion 66 is operating normally.
[0047] When the electrolytic apparatus 200 is in the first state S1, the control unit 60 does not control at least one of the
switchingportions 66, andcontrols thedisplay unit 50 such that thedisplay unit 50performsdisplay to prompt aworkby the
operator. When electrolytic apparatus 200 is in the second state S2, the control unit 60 controls all switching portions 66.
[0048] When the electrolytic apparatus state information 31 is in a predetermined first condition C1, the determination
result acquisition unit 40 acquires a determination result 41 that it is determined that the state of the electrolytic apparatus
200 is thefirst stateS1.When theelectrolytic apparatusstate information31 is inapredeterminedsecondconditionC2, the
determination result acquisition unit 40 acquires the determination result 41 that it is determined that the state of the
electrolytic apparatus 200 is the second state S2. The first condition C1 and the second condition C2 are different.
[0049] The first condition C1 may be the state of the electrolytic apparatus 200 in which predetermined work by the
operator is assumed. For example, the first conditionC1 is themanual confirmation or the like for the electrolyzer 90 by the
operator when the pressure of at least one of the gas 77 or the gas 78 is equal to or higher than a predetermined pressure
Pr.
[0050] The second condition C2may be a condition that satisfies a predetermined standard Std to be described below.
For example, as described below, when the standard Std is the predetermined pressure Pr of at least one of the gas 77 or
the gas 78 or when the standard Std is a predetermined pressure difference Dpr between the gas 77 and the gas 78, the
electrolytic apparatus state information 31 satisfies the second condition C2 (satisfies the standard Std).
[0051] Fig. 5 shows anexample of the display unit 50. The display unit 50 is, for example, amonitor, a display, or the like.
When the operation support device 100 is a tablet computer, the display unit 50may be the display of the tablet computer.
The display unit 50 of the present example includes three display regions 52 (a display region 52‑1, a display region 52‑2,
and a display region 52‑3). In the present example, the instrument information 12 is displayed in the display region 52‑1. In
Fig. 5, the display region 52‑1 is further divided into three regions indicated by data 1 to data 3. In the present example,
either of information of the instrument 11‑1 (pressure gauge), information of the instrument 11‑2 (flow instrument), or
information of the instrument 11‑3 (liquid level gauge) is displayed in the data 1 to the data 3.
[0052] In the display region 52‑2 of the present example, the state of the electrolytic apparatus 200 is schematically
displayed. In the present example, in the display region 52‑2, the introduction tube 92, the introduction tube 93, the
discharge tube94, the discharge tube95, the switchingportion 66, and theelectrolyzer 90 in theelectrolytic apparatus 200
shown in Fig. 1 are schematically shown.
[0053] In the display region 52‑3 of the present example, process information in the operation of the electrolytic
apparatus 200 is displayed. The process information may include at least any one of a current process of the electrolytic
apparatus 200, a next process of the current process, or a time from the current time to the next process. When the next
process is in thestateof requiring theworkby theoperator, theprocess informationmayalso include informationon toolsor
the like necessary for the work by the operator. In the display region 52‑3, a button for causing a procedure manual
indicating the procedure of the work by the operator to be displayed on the display region 52‑3 may be further displayed.
[0054] The control unit 60 controls the display unit 50 to display the electrolytic apparatus state information 31. As
describedabove, theelectrolytic apparatus state information31 isbasedonat least oneof the instrument information12or
the switching portion information 21. As described above, the instrument information 12may bemeasurement data by the
instrument 11, and theswitchingportion information21may refer to information indicatingwhether theswitchingportion66
is in the open state or the closed state. As described above, the measurement data by the instrument 11 may include the
flow rate of the fluid and thepressure of the gas, and the switchingportion66 controls at least oneof the flow rate of the fluid
or the pressure of the gas. Thus, the electrolytic apparatus state information 31 based on at least one of the instrument
information12or theswitchingportion information21 is displayedon thedisplayunit 50, so that theoperator caneasily and

7

EP 4 183 899 B1

5

10

15

20

25

30

35

40

45

50

55



accurately recognize the work on the electrolytic apparatus 200.
[0055] The control unit 60 may control the display unit 50 to display an indication corresponding to the determination
result 41 acquired by the determination result acquisition unit 40. The indication corresponding to the determination result
41 refers to, for example, an indication that prompts awork by theoperatorwhen theelectrolytic apparatus 200 is in the first
state S1. The indication corresponding to the determination result 41 refers to an indication indicating a case where the
electrolytic apparatus 200 is in the second state S2, for example, a case where the pressure measured by the instrument
11‑1 is less than thepredeterminedpressure, the flow ratemeasuredby the instrument 11‑2 is less than thepredetermined
flow rate, and the liquid levelmeasured by the instrument 11‑3 is less than the predetermined liquid level height, so that the
switching portion 66 is operating normally.
[0056] Thedisplayunit 50mayseparately display themanualmanipulation target switchingportion660andoneormore
automatic control target switching portions 670. Fig. 5 is an example of a display manner of the display unit 50 in a case
where the determination result acquisition unit 40 acquires the determination result 41 that it is determined that the
electrolytic apparatus200 is currently in the secondstateS2 (normal state) and ina casewherepredeterminedworkby the
operator is required in the next process.
[0057] In the present example, the target of the predeterminedwork by the operator is the switching portion 66. In Fig. 5,
twoswitchingportions66whichare the targetsof thework in thenextprocessareshownas themanualmanipulation target
switching portions 660. In the present example, the manual manipulation target switching portion 660 is surrounded by a
broken line frame, and the automatic control target switching portion 670 is surrounded by a solid line frame, so that the
manual manipulation target switching portion 660 and the automatic control target switching portion 670 are displayed
separately. As a result, the operator is less likely to erroneouslywork on the automatic control target switching portion 670.
[0058] In the present example, buttons for causing a next process in the operation of the electrolytic apparatus 200, a
time froma current process to the next process, tools or the like necessary for thework by the operator in the next process,
and a procedure manual indicating the procedure of the work by the operator to be displayed are displayed in the display
region52‑3. In thepresent example, theoperator cancause theproceduremanual tobedisplayedon thedisplayunit 50by
pressing the button. As a result, the operator is less likely to mistake the procedure of the work.
[0059] Fig. 6 shows another example of the display manner on the display unit 50. Fig. 6 is an example of the display
manner of thedisplay unit 50when thedetermination result acquisition unit 40acquires thedetermination result 41 that it is
determined that the electrolytic apparatus 200 is currently in the abnormal state (included in the first state S1). In the
present example, the target of the work by the operator is the switching portion 66. In Fig. 6, three switching portions 66
which are the targets of the work by the operator are shown as the manual manipulation target switching portions 660.
[0060] The display unit 50may display themanipulation order of themanual manipulation target switching portion 660.
In the example shown in Fig. 6, the manipulation order of the three manual manipulation target switching portions 660 is
indicatedbycirclednumbers1 to3.Since themanipulationorderof themanualmanipulation target switchingportion660 is
displayed on the display unit 50, the operator can easilymanipulate themanualmanipulation target switching portion 660.
The operator is less likely to mistake the manipulation order of the manual manipulation target switching portion 660.
[0061] The display unit 50 may sequentially display the manual manipulation target switching portion 660, which is the
currentmanipulation target, on thebasisof themanipulationorder of themanualmanipulation target switchingportion660.
In the example shown in Fig. 6, the control unit 60 (see Fig. 4) may control the display unit 50 to sequentially display the
manual manipulation target switching portion 660 which is the current manipulation target, for example, by causing the
broken line frame surrounding the manual manipulation target switching portion 660 which is the current manipulation
target among the threemanualmanipulation target switchingportions660 indicatedby thebroken line frames toblink.Asa
result, the operator is less likely to erroneously manipulate the manual manipulation target switching portion 660 which is
not the current manipulation target.
[0062] After the operator ends the manipulation on the current manipulation target, the control unit 60 may control the
display unit 50 to display anothermanualmanipulation target switching portion 660, for example, by causing a broken line
frame surrounding the anothermanualmanipulation target switching portion 660 to blink.When the control unit 60 causes
the broken line frame surrounding the manual manipulation target switching portion 660 to blink or the like, the display of
the circled numbers 1 to 3 shown in Fig. 6 may not be displayed.
[0063] When the determination result acquisition unit 40 acquires the determination result 41 that it is determined that
the state of the electrolytic apparatus 200 is the first state S1 (the state of requiring the work by the operator), the display
unit 50may further display a procedure for changing the state from the first state S1 to the second state S2. In the present
example, the state of the electrolytic apparatus 200 is the abnormal state. Thus, in the present example, when the
determination result acquisition unit 40 acquires the determination result 41 that it is determined that the state of the
electrolytic apparatus200 is theabnormal state, thedisplayunit 50 further displaysaprocedure for changing the state from
the first state S1 to the second state S2.
[0064] When the determination result acquisition unit 40 (see Fig. 4) acquires the determination result 41 that it is
determined that the state of the electrolytic apparatus 200 is the first state S1, the display unit 50 may further display a
procedure for changing the state from the first state S1 to the second state S2 by the control unit 60 automatically
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controlling the electrolytic apparatus 200. As a result, it becomes easier for the operator to quickly change the state of the
electrolytic apparatus 200 from the first state S1 to the second state S2. As a result, it becomes easier to suppress a
decrease in the production efficiency of the product P produced by the electrolytic apparatus 200. Herein, the production
efficiency refers to a production amount per unit time of the product P.
[0065] Also in the present example, similarly to the example shown in Fig. 5, a button for causing the proceduremanual
indicating the procedure of the work by the operator to be displayed may be displayed in the display region 52‑3. In the
present example, the operator can cause a procedure manual indicating a procedure for changing the state from the first
state S1 to the second state S2 to be displayed on the display unit 50 by pressing the button. The procedure may be
manually performed by the operator, or may be automatically performed by the automatic control of the control unit 60.
[0066] Fig. 7 shows another example of the display manner on the display unit 50. Fig. 7 is an example of the display
manner after the button for causing the procedure manual indicating the procedure of the work by the operator to be
displayed is pressed in Fig. 6. The procedure of the work by the operator is defined as a procedure P. The procedure P for
changing the state of the electrolytic apparatus 200 from the first state S1 to the second state S2 may be a procedure P
selected fromone ormore types of proceduresPof the process of the operator.When there are a plurality of proceduresP
for changing the stateof theelectrolytic apparatus200 from thefirst stateS1 to the secondstateS2, thedisplayunit 50may
display the plurality of procedures P. The operator may select one procedure P from the plurality of procedures P on the
display unit 50. In Fig. 7, three procedures P (procedures P1 to P3) are shown.
[0067] The procedure P selected by the operator may be displayed separately from other procedures P. In the present
example, the procedure P selected by the operator is a procedure P2. In Fig. 7, a frame for displaying the procedure P2 is
indicatedbya thicker line than thoseof the frames for displaying theother proceduresP,whereby theprocedurePselected
by the operator and the other procedures P are displayed separately.
[0068] When the state of the electrolytic apparatus 200 is the abnormal state (included in the first state S1), the display
unit 50 may display the procedure P for changing the state of the electrolytic apparatus 200 to the second state S2 by
eliminating the abnormal state.When the state of the electrolytic apparatus 200 is the first stateS1 and is not the abnormal
state, the display unit 50 may display a procedure P of predetermined work by the operator, the procedure being the
procedure P for changing the state of the electrolytic apparatus 200 from the first state S1 to the second state S2. As a
result, it becomeseasier for the operator to quickly change the state of the electrolytic apparatus 200 from the first stateS1
to the second state S2. As a result, it becomes easier to suppress a decrease in the production efficiency of the product P
produced by the electrolytic apparatus 200.
[0069] Fig. 8 shows another example of the display manner on the display unit 50. Fig. 8 is an example of the display
manner after the state of the electrolytic apparatus 200 is changed from the first state S1 to the second state S2 by the
procedure P (procedure P2) selected in Fig. 7. The determination result acquisition unit 40 (see Fig. 4) may acquire the
determination result 41 obtained by further determining whether the state of the electrolytic apparatus 200 has changed
from the first state S1 to the second state S2 according to the procedure P.
[0070] When the determination result acquisition unit 40 acquires the determination result 41 that it is determined that
thestateof theelectrolytic apparatus200haschanged from thefirst stateS1 to thesecondstateS2, thecontrol unit 60 (see
Fig. 4) may control the display unit 50 to display all the switching portions 66 as the automatic control target switching
portion 670. In Fig. 8, all the switching portions 66 are surrounded by solid line frames. As a result, the operator can easily
confirm that the state of the electrolytic apparatus 200 has become the second state S2.
[0071] Fig. 9 shows another example of the display manner on the display unit 50. Fig. 9 is an example of the display
manner after the state of the electrolytic apparatus 200 is not changed from the first state S1 to the second state S2 by the
procedure P (procedure P2) selected in Fig. 7 within a time less than a predetermined allowable time Tth.
[0072] The elapsed time acquisition unit 112 (see Fig. 4) may acquire an elapsed time T for which the first state S1
continues after acquiring the determination result 41 that the state of the electrolytic apparatus 200 is the first state S1. In
theexample of Fig. 9, theelapsed timeacquisition unit 112mayacquire theelapsed timeTwhile the operator is performing
the work for changing the state of the electrolytic apparatus 200 from the first state S1 to the second state S2 by the
procedure P2. In the present example, the procedure P2 is defined as an initial procedure P2.
[0073] When the determination result acquisition unit 40 acquires the determination result 41 that the elapsed time T is
longer than the predetermined allowable time Tth, the display unit 50 may further display another procedure P different
from the initial procedureP2. In the example of Fig. 9, the display unit 50 displays the procedureP1 different from the initial
procedure P2.
[0074] The procedure P1 may include another procedure from which the order of the work on the plurality of manual
manipulation target switching portions 660, the order of work on themanualmanipulation target switching portion 660 and
theelectrolyzer90, and the like in the initial procedureP2aredifferent.When the initial procedureP2 is theprocedureof the
manualwork by the operator, the procedureP1maybe the procedure of the automatic control by the control unit 60.When
the procedure P1 is the procedure P of the automatic control by the control unit 60, the display unit 50 may display the
procedure P1 in the display region 52‑3.
[0075] The predetermined allowable time Tthmay be a time for which the safety of the electrolytic apparatus 200 can be
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secured evenwhen the first state S1 is continued. For example, when the first state S1 is the abnormal state, the liquid 70,
the liquid 72, the liquid 75, and the liquid 75 (see Fig. 1) are likely to retain in the electrolyzer 90. When the liquid 70, the
liquid 72, the liquid 75, and the liquid 75 (see Fig. 1) are retained in the electrolyzer 90, eachmember in the electrolyzer 90
may be deteriorated by the liquid 70, the liquid 72, the liquid 75, and the liquid 75. The predetermined allowable time Tth
may be, for example, a time within a range in which the deterioration does not occur.
[0076] Fig. 10 shows another example of the display manner on the display unit 50. Fig. 10 shows an example of the
displaymanner of the display unit 50when thedetermination result acquisition unit 40 acquires the determination result 41
that it is determined that the electrolytic apparatus 200 is currently in the abnormal state (included in the first state S1).
[0077] When the determination result acquisition unit 40 acquires the determination result 41 that it is determined that
the electrolytic apparatus 200 is currently in the abnormal state, the control unit 60 may set at least one of the switching
portions 66 to be in a fixed state, to be unmanipulable, or to be unopenable. In the present specification, setting the
switching portion 66 to be in the fixed state, to be unmanipulable, or to be unopenable is defined as locking the switching
portion 66.
[0078] The control unit 60 may lock at least one of the automatic control target switching portions 670. In the present
example, three automatic control target switching portions 670 are locked. In Fig. 10, the locked automatic control target
switching portions 670 are surrounded by solid line frames. By the control unit 60 locking the automatic control target
switching portion 670, the operation support device 100 (see Fig. 4) can easily prevent the operator from erroneously
setting the automatic control target switching portion 670 as a work target when the electrolytic apparatus 200 is in the
abnormal state.
[0079] The control unit 60 may lock at least one of the manual manipulation target switching portions 660. When the
determination result acquisition unit 40 acquires the determination result 41 that it is determined that the electrolytic
apparatus 200 is currently in the abnormal state, the control unit 60 may lock the manual manipulation target switching
portion 660, which is not the current manipulation target, among the manual manipulation target switching portions 660
which are targets of the work by the operator. As a result, even when the operator erroneously tries to work on themanual
manipulation target switching portion 660 which is not the current manipulation target, the manual manipulation target
switching portion 660 is not operated. As a result, a decrease in the production efficiency of the product P due to the
erroneous work on the manual manipulation target switching portion 660 is easily suppressed.
[0080] When the control unit 60 locks at least one of the switching portions 66, the display unit 50 may display the
switching portion 66 separately from the other switching portions 66. The other switching portions 66 refer to the switching
portions 66 which are not locked. That is, the other switching portions 66 refer to the switching portions 66 operating
normally. In the present example, the locked switching portion 66 (automatic control target switching portion 670) is
surroundedbyasolid line frame,and theunlockedswitchingportion66 isnot surroundedbyasolid line frame,whereby the
locked switching portion 66 and the unlocked switching portion 66 are displayed separately. As a result, the operator can
easily recognize the switching portion 66 that can be manually manipulated.
[0081] The selection unit 110 (see Fig. 4) may select the procedure P corresponding to the type of the first state S1 (the
state of requiring the work by the operator). The type of the first state S1 refers to a type of a target of the process of the
operator. The target may include a manipulation of the manual manipulation target switching portion 660, work of
detaching a nozzle arranged at an outlet on the cathode 82 side of the ion exchangemembrane 84 of the electrolysis cell
91, application of soap water to the nozzle, confirmation of swelling of foam of the soap water, and the like.
[0082] The selection unit 110 may select the procedure P corresponding to the current first state S1 of the electrolytic
apparatus 200 among a plurality of types of the first state S1. One of the plurality of types is defined as a first type, and
another is defined as a second type. The first type may be, for example, recovery from the abnormal state to the second
stateS2 (normal state)when theelectrolytic apparatus 200 is in the abnormal state. The second typemaybe, for example,
a predetermined confirmation or the like for the switching portion 66 or the likewhen the electrolytic apparatus 200 is in the
first state S1 but is not in the abnormal state.
[0083] The determination result acquisition unit 40 (see Fig. 4) may further acquire a result obtained by determining
whether the state of the electrolytic apparatus 200 has changed from the first state S1 to the second state S2 according to
theprocedure selected by the selectionunit 110. In a casewhere theoperator is performing thework for changing the state
of the electrolytic apparatus 200 from the first state S1 to the second state S2 according to the procedure selected by the
selection unit 110,when the determination result acquisition unit 40 acquires the determination result 41 indicating that the
elapsed time T is longer than the predetermined allowable time Tth, the display unit 50 may further display another
procedurePdifferent from theprocedurePselecteduntil theelapsed timeTexceeds theallowable timeTth.Asa result, the
operator can easily work on the electrolytic apparatus 200 on the basis of the another procedure P.
[0084] The storage unit 114may store the type of the first state S1, the procedure P corresponding to the type of the first
state S1, and another procedure P different from the procedure P. When the determination result acquisition unit 40 (see
Fig. 4) acquires the determination result 41 that it is determined that the state of the electrolytic apparatus 200 is the first
state S1, the display unit 50may display the type of the first state S1, the procedure P corresponding to the type of the first
state S1, and another procedure P different from the procedure P stored in the storage unit 114.
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[0085] Thedetermination result acquisitionunit 40 (seeFig. 4)mayacquirea result obtainedbydeterminingwhether the
state of the electrolytic apparatus 200 is the first state S1 or the second state S2 on the basis of a predetermined standard.
The predetermined standard is defined as the standard Std.
[0086] The standard Std may be the predetermined pressure Pr of at least one of the gas 77 or the gas 78 (see Fig. 2).
ThestandardStdmaybe thepredeterminedpressuredifferenceDpr between thegas77and thegas78.ThestandardStd
may be a predetermined flow rate Fmper unit time of at least one of the liquid 70, the liquid 72, the liquid 74, or the liquid 76
(see Fig. 1), or an integrated flow rate Afm over a predetermined time of the flow rate Fm. The standard Std may be a
predeterminedheighthofat least oneof the liquid73or the liquid75 (seeFig. 2). Forexample,when thepressureof at least
one of the gas 77 or the gas 78 is equal to or higher than the pressure Pr, the determination result acquisition unit 40 may
acquire the result that it is determined that the state of the electrolytic apparatus 200 is the first state S1.
[0087] The standardStdmay be a predetermined time change rate Prt of the pressure of at least one of the gas 77 or the
gas78.Apredetermined timechange rateDprt of the pressure differencebetween thegas77and thegas78maybeused.
The standardStdmaybe apredetermined time change rateFmt of the flow rate in at least oneof the liquid 70, the liquid 72,
the liquid 74, or the liquid 76. The standard Stdmay be a predetermined time change rate ht of the height of at least one of
the liquid 73 or the liquid 75. For example,when the time change rate of the pressure of at least one of the gas 77 or the gas
78 is equal to or larger than the time change ratePrt, the determination result acquisition unit 40mayacquire the result that
it is determined that the state of the electrolytic apparatus 200 is the first state S1.
[0088] The storage unit 114 (see Fig. 4)may further store the procedure P selected by the selection unit 110 (see Fig. 4)
and the elapsed time Tacquired by the elapsed time acquisition unit 112 (see Fig. 4). The update unit 116 (see Fig. 4)may
update the standard Std on the basis of the procedure P and the elapsed time T stored in the storage unit 114. The
determination result acquisition unit 40 (see Fig. 4) may acquire a result obtained by determining whether the state of the
electrolytic apparatus 200 is first state S1 or the second state S2 on the basis of the updated standard Std.
[0089] Since theupdatedstandardStd is basedon theprocedurePand theelapsed timeTstored in the storageunit 114,
the updated standardStd reflects the history of the determination results 41 of the first stateS1 and the second stateS2 by
the determination result acquisition unit 40. For example, when there is a history that the electrolytic apparatus 200 has
been in theabnormal state, theupdatedstandardStd reflects thecontentof theabnormality. Thecontentof theabnormality
is, for example, that the pressure of at least one of the gas 77 or the gas 78 is equal to or higher than the pressurePr. Thus,
when the determination result acquisition unit 40 acquires the result obtained by determining the state of the electrolytic
apparatus 200 on the basis of the updated standardStd, the determination result acquisition unit 40 can easily acquire the
result obtainedbydeterminingwhether the stateof theelectrolytic apparatus 200 is the first stateS1or the secondstateS2
on thebasis of themoreappropriate standardStd compared to the caseof acquiring the result obtainedbydetermining the
state of the electrolytic apparatus 200 on the basis of the standard Std which is not updated.
[0090] The control unit 60 (see Fig. 4)may accept the end of the work by the operator.When the operator ends thework
for changing thestateof theelectrolytic apparatus200 from thefirst stateS1 to thesecondstateS2, theoperatormay input,
to the operation support device 100, information indicating that the work is ended (see Fig. 4). The control unit 60 may
accept the input.
[0091] In a casewhere thedetermination result acquisitionunit 40 (seeFig. 4) acquires thedetermination result 41 that it
is determined that the state of the electrolytic apparatus 200 is the first stateS1,when the control unit 60 accepts theendof
theworkby theoperator, thedetermination result acquisitionunit 40may further acquire the result obtainedbydetermining
whether the stateof theelectrolytic apparatus200 is transitionable from thefirst stateS1 to the secondstateS2by thework
by the operator. Even when the control unit 60 accepts the end of the work by the operator, there is a case where the
electrolytic apparatus 200 is not transitionable from the first state S1 to the second state S2 due to the workmistake of the
operator or the like. Thus, the determination result acquisition unit 40 may further acquire the result obtained by
determining whether the electrolytic apparatus 200 is in the state of being transitionable from the first state S1 to the
secondstateS2by theworkby theoperator.Note that theoperatormaybeahumanormaybea robot controlledbyartificial
intelligence (AI).
[0092] Fig. 11 is a first flowchart including an example of an operation support method according to one embodiment of
thepresent invention.Theoperation supportmethodaccording tooneembodiment of thepresent invention isanoperation
support method for supporting the operation of the electrolytic apparatus 200 (see Fig. 1). Fig. 11 is an example of the
operation support method when the operation support device 100 is used.
[0093] Step S100 is a stage where the electrolytic apparatus 200 performs Test 1. Test 1 in the present example is a
preparation stage for generating Cl (chlorine) and NaOH (sodium hydroxide) by the electrolytic apparatus 200 electro-
lyzing an aqueous solution of NaCl (sodium chloride).
[0094] Step S102 is a stage of determining whether step S100 has ended. When it is determined that step S100 has
ended, the operation support method proceeds to step S104. When it is determined that step S100 does not end, the
operation support method proceeds to step S200 (described below).
[0095] Step S104 is a stage where the electrolytic apparatus 200 performs Test 2. Test 2 is a preparation stage for
generatingCl (chlorine) andNaOH(sodiumhydroxide) by theelectrolytic apparatus200electrolyzinganaqueoussolution
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of NaCl (sodium chloride), and may be a stage for performing a test different from Test 1.
[0096] Step S106 is a stage of determining whether step S104 has ended. When it is determined that step S104 has
ended, the operation support method proceeds to step S106. When it is determined that step S104 does not end, the
operation support method proceeds to step S200 (described below).
[0097] StepS108 is a stagewhere the electrolytic apparatus 200 performs process 1. Process 1 in the present example
is a first stage for generatingCl (chlorine) andNaOH (sodiumhydroxide) by the electrolytic apparatus 200 electrolyzing an
aqueous solution of NaCl (sodium chloride).
[0098] Step S110 is a stage of determining whether step S108 has ended. When it is determined that step S108 has
ended, the operation support method proceeds to step S112. When it is determined that step S108 does not end, the
operation support method proceeds to step S200 (described below).
[0099] StepS112 is a stagewhere the electrolytic apparatus 200 performs process 2. Process 2 in the present example
isa secondstage for generatingCl (chlorine) andNaOH(sodiumhydroxide) by theelectrolytic apparatus200electrolyzing
an aqueous solution of NaCl (sodium chloride).
[0100] Step S114 is a stage of determining whether step S112 has ended. When it is determined that step S112 has
ended, the operation support method proceeds to the next step. When it is determined that step S112 does not end, the
operation support method proceeds to step S200 (described below).
[0101] Step S120 is a stage where the electrolytic apparatus 200 performs process N. Herein, N is an integer of 3 or
more. ProcessN in the present example is anN-th stage for generatingCl (chlorine) andNaOH (sodiumhydroxide) by the
electrolytic apparatus 200electrolyzinganaqueous solution ofNaCl (sodiumchloride). In the operation supportmethodof
the present example, the electrolytic apparatus 200 performs processes 1 to N.
[0102] Step S120 is a stage of determining whether step S122 has ended. When it is determined that step S120 has
ended, the operation support method ends the entire processing. When it is determined that step S120 does not end, the
operation support method proceeds to step S200 (described below).
[0103] Fig. 12 isasecondflowchart includinganexampleof theoperationsupportmethodaccording tooneembodiment
of the present invention. Fig. 12 is an example of the operation support method when the operation support device 100 is
used.
[0104] An instrument information acquisition step S200 is a step in which the instrument information acquisition unit 10
(see Fig. 4) acquires the instrument information 12 (see Fig. 4). The instrument information 12 is measurement data
measured by the instrument 11 (see Figs. 1 and 2), and includes the measurement data obtained by measuring
parameters regarding the electrolytic apparatus 200. Step S200 is performed when it is determined that each process
of step S100, step S104, step S108, step S112, and step S120 does not end.
[0105] A switching portion information acquisition step S202 is a step of acquiring the switching portion information 21
indicating information regarding switching portion 66 (seeFigs. 1 and2). The electrolytic apparatus 200 (Fig. 1) has oneor
more switching portions 66. The switching portion 66 controls at least one of the flow rate of a fluid or the pressure of gas.
The fluidmay be at least any one of the liquid 70 (seeFig. 1), the liquid 72 (seeFig. 1), the liquid 74 (seeFig. 1), or the liquid
76 (see Fig. 1). The gas may be at least one of the gas 77 (see Fig. 2) or the gas 78 (see Fig. 2).
[0106] Anelectrolytic apparatus state acquisition stepS204 is a step inwhich theelectrolytic apparatus state acquisition
unit 30acquires theelectrolytic apparatusstate information31 (seeFig. 4). Theelectrolytic apparatusstateacquisitionunit
30acquires theelectrolytic apparatusstate information31 indicating thestateof theelectrolyticapparatus200on thebasis
of at least one of the instrument information 12 or the switching portion information 21.
[0107] Adetermination result acquisitionstepS206 isastep inwhich thecontrol unit 60acquires thedetermination result
41 that it is determined that thestateof theelectrolytic apparatus200 is thefirst stateS1or thedetermination result 41 that it
is determined that the state of the electrolytic apparatus 200 is the first state S1. The determination result 41 is a result that
the determination result acquisition unit 40 (seeFig. 4) determines that the state of the electrolytic apparatus 200 is the first
state S1when the electrolytic apparatus state information 31 is in the predetermined first condition C1. The determination
result 41 is a result that the determination result acquisition unit 40 (see Fig. 4) determines that the state of the electrolytic
apparatus 200 is the second state S2 when the electrolytic apparatus state information 31 is in the second condition C2
different from the first condition C1.
[0108] As described above, the first condition C1 may be the state of the electrolytic apparatus 200 in which
predetermined work by the operator is assumed. For example, the first condition C1 may be the manual confirmation
or the like for the electrolyzer 90 by the operator when the pressure of at least one of the gas 77 or the gas 78 is equal to or
higher than the predetermined pressure Pr.
[0109] Asdescribed above, the second conditionC2may bea condition that satisfies the standardStd. For example, as
described below, in a casewhere the standardStd is the predetermined pressurePr of at least one of the gas 77 or the gas
78,when thepressureof at least oneof thegas77or thegas78 is less than thepressurePr, theelectrolytic apparatus state
information 31 satisfies the second condition C2 (satisfies the standard Std).
[0110] As described above, when the state of the electrolytic apparatus 200 is the first state S1, the control unit 60 (see
Fig. 4) does not control the switching portion 66, but controls the display unit 50 to perform display to prompt a work by the

12

EP 4 183 899 B1

5

10

15

20

25

30

35

40

45

50

55



operator. The work by the operator may include at least any one of the manipulation of the manual manipulation target
switching portion 660 (see Fig. 1) in which the operator manually manipulates switching portion 66, the confirmation for
electrolytic apparatus 200, and the confirmation for the components of the electrolytic apparatus 200. When the state of
electrolytic apparatus 200 is the second state S2, the control unit 60 automatically controls the switching portion 66.
[0111] A display step S207 is a step in which the control unit 60 (see Fig. 4) controls the display unit 50 to display the
electrolytic apparatus state information 31. The display step S207 may be a step in which the control unit 60 controls the
display unit 50 to display an indication corresponding to the determination result 41 acquired by the determination result
acquisition unit 40. The indication corresponding to the determination result 41 refers to, for example, an indication that
prompts a work by the operator work when the electrolytic apparatus 200 is in the first state S1. The indication
corresponding to the determination result 41 refers to an indication indicating a case where the electrolytic apparatus
200 is in the second state S2, for example, a case where the pressure measured by the instrument 11‑1 is less than the
predetermined pressure, the flow rate measured by the instrument 11‑2 is less than the predetermined flow rate, and the
liquid levelmeasured by the instrument 11‑3 is less than thepredetermined liquid level height, so that the switching portion
66 is operating normally.
[0112] In the display step S207, the display unit 50 (see Fig. 4) may separately display the manual manipulation target
switchingportion660 (seeFig. 1) andoneormoreautomatic control target switchingportions 670 (seeFig. 1). Themanual
manipulation target switching portion 660 is a switching portion 66 manually manipulated by the operator. The automatic
control target switching portion 670 is a target of the automatic control of the electrolytic apparatus 200. As a result, the
operator is less likely to erroneously work on the automatic control target switching portion 670.
[0113] When the determination result acquisition unit 40 (see Fig. 4) acquires the determination result 41 that it is
determined that the state of the electrolytic apparatus 200 is the first state S1 in the determination result acquisition step
S206, in the display step S207, the display unit 50may further display the procedure P for changing the state from the first
state S1 to the second state S2. The procedure Pmay be selected from one ormore types of procedures of the process of
the operator. As a result, it becomes easier for the operator to quickly change the state of the electrolytic apparatus 200
from the first state S1 to the second state S2. As a result, it becomes easier to suppress a decrease in the production
efficiency of the product P produced by the electrolytic apparatus 200.
[0114] In the display step S207, the display unit 50 may display a plurality of procedures P for changing the state of the
electrolytic apparatus 200 from the first state S1 to the second state S2. In the display step S207, when the state of the
electrolytic apparatus 200 is the abnormal state (included in the first state S1), the display unit 50 may display the
procedure P for changing the state of the electrolytic apparatus 200 to the second state S2 by eliminating the abnormal
state. In the display step S207, when the state of the electrolytic apparatus 200 is the first state S1 and is not the abnormal
state, the display unit 50may display the procedure P for changing the state of the electrolytic apparatus 200 from the first
state S1 to the second state S2. The procedure P may be the procedure P of the predetermined work by the operator.
[0115] A determination step S208 is a step of determining whether the determination result 41 acquired in the
determination result acquisition step S206 is the result that it is determined that the state of the electrolytic apparatus
200 is the first state S1 (the state of requiring thework by the operator) or the result that it is determined that the state is the
secondstateS2 (thestateof not requiring theworkby theoperator). In thedeterminationstepS208, thecontrol unit 60 (see
Fig. 4)maydeterminewhether the determination result 41 is the result that it is determined that the state is the first stateS1
or the result that it is determined that the state is the second state S2.
[0116] When, in thedeterminationstepS208, thedetermination result 41 is the result that it is determined that thestateof
the electrolytic apparatus 200 is the first state S1, the operation supportmethod proceeds to the determination stepS210.
When, in the determination step S208, the determination result 41 is the result that it is determined that the state of the
electrolytic apparatus 200 is the second state S2, the operation support method returns to either of steps S100, S104,
S108, S112, or S120 (see Fig. 11).
[0117] Adetermination stepS210 is a stage inwhich the determination result acquisition unit 40 determineswhether the
first state S1 is the abnormal state when, in the determination step S208, the determination result 41 is the result that it is
determined that the state of the electrolytic apparatus 200 is the first state S1 (the state of requiring the work by the
operator). As described above, the first state S1 of the present example includes the abnormal statewhere the state of the
electrolytic apparatus 200 is abnormal.
[0118] When thedetermination result acquisition unit 40 determines that the state of the electrolytic apparatus 200 is the
abnormal state, theoperationsupportmethodproceeds toa lock stepS212.When thedetermination result acquisitionunit
40 determines that the state of the electrolytic apparatus 200 is not the abnormal state, the operation support method
proceeds to a selection step S218.
[0119] The lock stepS212 is a step inwhich the control unit 60 (seeFig. 4) sets at least oneof the switchingportions66 to
be in the fixed state, to be unmanipulable, or to be unopenable. The control unit 60 may lock at least one of the automatic
control target switching portions 670. By the control unit 60 locking the automatic control target switching portion 670, the
operation support device 100 (see Fig. 4) can easily prevent the operator from erroneously setting the automatic control
target switching portion 670 as a work target when the electrolytic apparatus 200 is in the abnormal state.
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[0120] The control unit 60 may lock at least one of the manual manipulation target switching portions 660. The control
unit 60may lock themanualmanipulation target switchingportion660,which is not the currentmanipulation target, among
themanualmanipulation target switchingportions660whichare targetsof theworkby theoperator.Asa result, evenwhen
the operator erroneously tries to work on the manual manipulation target switching portion 660 which is not the current
manipulation target, the manual manipulation target switching portion 660 is not operated. As a result, a decrease in the
productionefficiencyof theproductPdue to theerroneousworkon themanualmanipulation target switchingportion660 is
easily suppressed.
[0121] In the lock step S212, when the control unit 60 (see Fig. 4) locks at least one of the switching portions 66, the
display unit 50 may display the switching portion 66 separately from the other switching portions 66. The other switching
portions 66 refer to the switching portions 66 which are not locked. That is, the other switching portions 66 refer to the
switching portions 66 operating normally.
[0122] After the control unit 60 locks at least one of the switching portions 66 in the lock stepS212, the operation support
method proceeds to a determination step S224. The determination step S224 will be described below.
[0123] Thedetermination result acquisition stepS206maybea step inwhich thedetermination result acquisition unit 40
(see Fig. 4) acquires the determination result 41 obtained by further determining whether the state of the electrolytic
apparatus 200 has changed from the first state S1 to the second state S2 according to the procedure P. When the
determination result acquisition stepS206 is a step of acquiring the determination result 41, the operation supportmethod
may further include an elapsed time acquisition step S214.
[0124] The elapsed time acquisition step S214may be a step in which the elapsed time acquisition unit 112 (see Fig. 4)
acquires theelapsed timeT forwhich theelectrolytic apparatus 200continues to be in the first stateS1. Theelapsed timeT
maybeanelapsed timeafter the determination result acquisition unit 40 acquires the determination result 41 that the state
of the electrolytic apparatus 200 is the first state S1 in the determination result acquisition step S206.
[0125] The determination step S216 is a step of determining whether the elapsed time Tacquired by the elapsed time
acquisition unit 112 in the elapsed time acquisition step S214 is longer than the predetermined allowable time Tth. In the
determination step S216, the control unit 60 (see Fig. 4) may determine whether the elapsed time T is longer than the
predetermined allowable time Tth.
[0126] When it is determined in the determination step S216 that the elapsed time T is longer than the predetermined
allowable time Tth, in the display step S207, the display unit 50 may further display another procedure P. The another
procedureP isaprocedureP for returning theelectrolytic apparatus200 from thefirst stateS1 to thesecondstateS2and is
another procedureP different from the initial procedureP for returning the electrolytic apparatus 200 from the first stateS1
to the second stateS2.When it is determined in thedetermination stepS216 that the elapsed timeT is equal to or less than
thepredeterminedallowable timeTth, in thedisplaystepS207, thedisplayunit 50may further display theprocedureP.Asa
result, the operator can easily work on the electrolytic apparatus 200 on the basis of the another procedure P. When it is
determined in thedetermination stepS216 that the elapsed timeT is longer than thepredeterminedallowable timeTth, the
operation support method proceeds to the selection step S218.
[0127] The operation support method may further include the selection step S218. The selection step S218 is a step in
which the selectionunit 110 selects the procedurePcorresponding to the typeof the first stateS1. The typeof the first state
S1 refers to a type of a target of the process of the operator. The target may include a manipulation of the manual
manipulation target switching portion 660, work of detaching a nozzle arranged at an outlet on the cathode 82 side of the
ion exchange membrane 84 of the electrolysis cell 91, application of soap water to the nozzle, confirmation of swelling of
foam of the soap water, and the like.
[0128] In the selection step S218, the selection unit 110 may select the procedure P corresponding to the current first
stateS1of the electrolytic apparatus 200among theplurality of types of the first stateS1.Assuming that one of the plurality
of types is the first type, and another are the second type, for example, the first type may be recovery from the abnormal
state to the second state S2 (normal state) when the electrolytic apparatus 200 is in the abnormal state, and the second
typemay be a predetermined confirmation for the switching portion 66 or the like when the electrolytic apparatus 200 is in
the first state S1 but is not in the abnormal state.
[0129] When the selection unit 110 selects the procedure P corresponding to the type of the first state S1, the
determination result acquisition step S206 may be a step in which the determination result acquisition unit 40 (see
Fig. 4) acquires the result obtained by further determiningwhether the state of the electrolytic apparatus 200 has changed
from the first state S1 to the second state S2 according to the procedure P selected in the selection step S218. When the
selection unit 110 selects the procedure P corresponding to the type of the first state S1, the determination result
acquisition step S206 may be a step in which the determination result acquisition unit 40 acquires the result obtained by
further determining whether the state of the electrolytic apparatus 200 has changed from the first state S1 (the state of
requiring the work by the operator) to the second state S2 (the state of not requiring the work by the operator) (the state of
the automatic control) according to the work of the procedure P by the operator.
[0130] In the display stepS207, the display unit 50may further display another procedurePdifferent from the procedure
P selected in the selection step S218. In the selection step S218, after the selection unit 110 selects the procedure P
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corresponding to the current first state S1 of the electrolytic apparatus 200, the operation support method proceeds to a
storage step S220.
[0131] The operation support method may further include the storage step S220. The storage step S220 is a step in
which thestorageunit 114stores the typeof thefirst stateS1, theprocedurePcorresponding to the typeof thefirst stateS1,
andanother procedureP. ThestoragestepS220maybeastep inwhich the storageunit 114 further stores theprocedureP
selected in the selection step S218 and the elapsed time T acquired in the elapsed time acquisition step S214.
[0132] When the storage unit 114 stores the type of the first state S1, the procedure P corresponding to the type of the
first state S1, and another procedure P, in the determination result acquisition step S206, the determination result
acquisition unit 40 (see Fig. 4)may acquire the determination result 41 that it is determined that the state of the electrolytic
apparatus 200 is the first state S1. When the determination result acquisition unit 40 acquires the determination result 41
that it is determined that the state of theelectrolytic apparatus 200 is the first stateS1 in thedetermination result acquisition
step S206, in the display step S207, the display unit 50 may display the type of the first state S1, the procedure P
corresponding to the type of the first state S1, and the another procedure P which are stored in the storage step S220.
[0133] Thedetermination result acquisition stepS206maybea step inwhich thedetermination result acquisition unit 40
(see Fig. 4) acquires the result obtained by determining whether the state of the electrolytic apparatus 200 is either of the
first state S1 or the second state S2 on the basis of the predetermined standard Std. The standard Std may be that the
pressureofat least oneof thegas77or thegas78 (seeFig. 2) is less than thepredeterminedpressurePr.ThestandardStd
may be that a pressure difference between the gas 77 and the gas 78 is less than the predetermined pressure difference
Dpr. The standard Std may be that a flow rate per unit time of at least one of the liquid 70, the liquid 72, the liquid 74, or the
liquid 76 (see Fig. 1) is less than the predetermined flow rate Fm. The standard Stdmay be that the liquid level height of at
least one of the liquid 73 or the liquid 75 (see Fig. 2) is less than a predetermined height.
[0134] The operation support method may further include an updating step S222. The updating step S222 is a step in
which the update unit 116 updates the predetermined standardStd on the basis of the procedure Pand the elapsed time T
stored in the storage step S220.
[0135] Since theupdatedstandardStd is basedon theprocedurePand theelapsed timeTstored in the storageunit 114,
the updated standardStd reflects the history of the determination results 41 of the first stateS1 and the second stateS2 by
the determination result acquisition unit 40 in the determination result acquisition step S206. Thus, in the determination
result acquisition step S206, the determination result acquisition unit 40 acquires the result obtained by determining the
state of the electrolytic apparatus 200on thebasis of the updated standardStd, so that the determination result acquisition
unit 40 can easily acquire the result obtained by more accurately determining whether the state of the electrolytic
apparatus 200 is the first state S1 or the second state S2 compared to the case of acquiring the result obtained by
determining the state of the electrolytic apparatus 200 on the basis of the standard Std which is not updated.
[0136] When thedetermination result acquisitionunit 40 (seeFig. 4) acquires the result that it is determined that thestate
of the electrolytic apparatus 200 is the first state S1 (including the abnormal state) in the determination result acquisition
stepS206, the operation supportmethod proceeds to the determination stepS224. The determination stepS224 is a step
of determiningwhether to change the stateof electrolytic apparatus200 from thefirst stateS1 to thesecondstateS2by the
automatic control of the control unit 60 (see Fig. 4) or from the first state S1 to the second state S2 by themanual operation
of the operator. In Fig. 12, a case where the state of the electrolytic apparatus 200 is changed from the first state S1 to the
second state S2 by the automatic control of the control unit 60 is indicated as automatic response, and a case where the
state is changed from the first state S1 to the second state S2 by the manual operation of the operator is indicated as
manual response.
[0137] When the determination result acquisition unit 40 (see Fig. 4) acquires the determination result 41 in which it is
determined that the state of the electrolytic apparatus 200 is the first state S1 in the determination result acquisition step
S206, in the display stepS207, the display unit 50may further display aprocedure for changing the state from thefirst state
S1 to the second state S2 by the control unit 60 automatically controlling the electrolytic apparatus 200.
[0138] In the determination step S224, the control unit 60 (see Fig. 4) may determine whether to change the state of the
electrolytic apparatus 200 from the first state S1 to the second stateS2 by the automatic control or from the first state S1 to
the second stateS2 by themanual operation of the operator.When it is determined in the determination stepS224 that the
automatic control is to be performed, the operation support method proceeds to the determination step S226. When it is
determined in determination stepS224 that themanual operation of the operator is to be performed, the operation support
method proceeds to determination step S228.
[0139] The determination step S226 is a step of determining whether a preparation for changing the state of the
electrolytic apparatus 200 from the first state S1 to the second state S2 by the automatic control is completed. In the
determination step S226, the control unit 60 (see Fig. 4) may determine whether the preparation is completed. When it is
determined in thedeterminationstepS226 that thepreparation is completed, theoperationsupportmethodproceeds toan
automatic responsestepS230.When it is determined in thedeterminationstepS226 that thepreparation isnot completed,
the operation support method may wait until the preparation is completed in the determination step S226.
[0140] The automatic response step S230 is a step of changing the state of the electrolytic apparatus 200 from the first
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stateS1 to the second state S2 by the automatic control. In the automatic response stepS230, the control unit 60 (see Fig.
4) may change the state of the electrolytic apparatus 200 from the first state S1 to the second state S2 by the automatic
control. The operation support method may return to the determination result acquisition step S206 after the automatic
responsestepS230. In thedetermination result acquisitionstepS206, thedetermination result 41obtainedbydetermining
whether the state of the electrolytic apparatus 200 is the second state S2 in the automatic response step S230 may be
acquired.
[0141] The determination step S228 is a step of determining whether the current procedure P selected in the selection
step S218 is sufficient when the state of the electrolytic apparatus 200 is manually changed from the first state S1 to the
second stateS2by theoperator. In thedetermination stepS228, the control unit 60 (seeFig. 4)maydeterminewhether the
procedure P is sufficient.
[0142] In the determination step S228, when it is determined that there is no problem with the current procedure P
selected in the selection step 218, the operator may perform the work for changing the state of the electrolytic apparatus
200 from the first stateS1 to the second stateS2according to the procedureP.When it is determined in determination step
S228 that there is a problem in the current procedurePselected in selection stepS218, the operation supportmethodmay
proceed to the selection stepS218. In the selection stepS218, another procedurePdifferent from theprocedurePmaybe
selected.
[0143] Theoperation supportmethodmay further includeawork endaccepting stepS232. Thework endaccepting step
S232 is a step inwhich the control unit 60 (see Fig. 4) accepts the end of thework by the operator.When the control unit 60
accepts the end of the work by the operator in the work end accepting step S232, in the determination result acquisition
step S206, the determination result acquisition unit 40 (see Fig. 4) may further acquire the result obtained by determining
whether the stateof theelectrolytic apparatus200 is transitionable from thefirst stateS1 to the secondstateS2by thework
by the operator.
[0144] Even when the control unit 60 accepts the end of the work by the operator, there is a case where the electrolytic
apparatus 200 is not transitionable from the first state S1 to the second state S2 due to theworkmistake of the operator or
the like. Thus, the determination result acquisition unit 40may further acquire the result obtained by determining whether
the electrolytic apparatus 200 is in the state of being transitionable from the first stateS1 to the second stateS2by thework
by the operator. Note that the operator may be a human or may be a robot controlled by artificial intelligence (AI).
[0145] Fig. 13 is a flowchart showinganexampleof details of thedisplay stepS207 inFig. 12.Thedisplay stepS207may
include an order display step S2072 and amanipulation target display step S2074. The order display step S2072 is a step
in which the display unit 50 displays the manipulation order of the manual manipulation target switching portion 660 (see
Fig. 1).
[0146] Theorder display stepS2072maybea step after either of the selection stepS218or the storage stepS220when
it is determined in the determination result acquisition step S206 and the determination step S216 in Fig. 12 that the
elapsed timeT> theallowable timeTth, andwhen it is determined in thedetermination stepS216 that the elapsed timeT≦
the allowable time Tth.
[0147] Describing the example of Fig. 6, in the example shown in Fig. 6, the order display step S2072 is a step in which
themanipulation order of the threemanualmanipulation target switching portion 660 is indicated by the circled numbers 1
to 3. In the order display step S2072, the manipulation order of the manual manipulation target switching portion 660 is
displayed on the display unit 50, so that the operator can easily manipulate the manual manipulation target switching
portion 660.
[0148] Theoperation supportmethodmayproceed to themanipulation target display stepS2074 after the order display
step S2072. The manipulation target display step S2074 is a step in which the display unit 50 sequentially displays the
manual manipulation target switching portion 660, which is the current manipulation target, on the basis of the
manipulation order.
[0149] Describing the example of Fig. 6, in the example shown in Fig. 6, the control unit 60 (see Fig. 4) may control the
display unit 50 to sequentially display the manual manipulation target switching portion 660 which is the current
manipulation target, for example, by causing the broken line frame surrounding themanual manipulation target switching
portion 660 which is the current manipulation target among the three manual manipulation target switching portions 660
indicated by the broken line frames to blink. As a result, the operator is less likely to erroneously manipulate the manual
manipulation target switching portion 660 which is not the current manipulation target.
[0150] Fig. 14 shows another example of the display unit 50. The display unit 50 is, for example, a monitor, a display, or
the like. When the operation support device 100 is a tablet computer, the display unit 50 may be the display of the tablet
computer. The display unit 50 of the present example includes three display regions 51 (a display region 51‑1, a display
region 51‑2, and a display region 51‑3).
[0151] In the present example, a first flowchart shown in Fig. 11 is shown in the display region 51‑1, and a second
flowchart shown in Fig. 12 is shown in the display region 51‑2. The flowchart shown in Fig. 13may be further shown in the
display region 51‑2. In the present example, the display region 51‑3 shows the display region 52‑1 to the display region
52‑3 shown in Figs. 5 to 10.
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[0152] In the present example, steps S100 to S120 shown in Fig. 11 are shown in a simplified manner in the display
region 51‑1. In a state where the operation support device 100 is in operation, a current process among the processes
shown in the display region 51‑1 may be indicated by a thick line frame.
[0153] In the present example, steps S200 to S230 shown in Fig. 12 are shown in a simplified manner in the display
region51‑2. In thedisplay region51‑2, thedetailedprocessof thecurrent process in thedisplay region51‑1maybeshown.
In a state where the operation support device 100 is in operation, a current process among the processes shown in the
display region 51‑1 may be indicated by a thick line frame.
[0154] In the present example, in the display region 51‑3, the state of the electrolytic apparatus 200 (see Fig. 1)
corresponding to the display region 51‑1 and the display region 51‑2 is visually shown. Fig. 14 is an example of a display
manner of the display unit 50 in a case where the determination result acquisition unit 40 (see Fig. 4) acquires the
determination result 41 that it is determined that the electrolytic apparatus 200 (see Fig. 1) is currently in the second state
S2 (normal state) and in a case where predetermined work by the operator is required in the next process.
[0155] Fig. 15 shows another example of the display unit 50. Fig. 15 is an example of the display by the display unit 50
when a trouble currently occurs in the electrolytic apparatus 200. A button for causing a procedure manual which is a
proceduremanual for copingwith the trouble and indicates the procedure of the work by the operator to be displayedmay
be displayed in the display region 51‑3 in the display region 52‑3.
[0156] Fig. 16 shows an example of the operation support system 300 according to one embodiment of the present
invention.Theoperationsupport system300 includes theoperationsupport device100and theelectrolytic apparatus200.
[0157] In the operation support system 300 of the present example, the instrument information acquisition unit 10 in the
operation support device 100 acquires the instrument information 12 from the instrument 11 of the electrolytic apparatus
200. In theoperationsupport system300of thepresent example, theswitchingportion informationacquisitionunit 20 in the
operation support device 100 acquires the switching portion information 21 indicating the information regarding the
switching portion 66 included in the electrolytic apparatus 200. In the operation support system 300 of the present
example, the electrolytic apparatus state acquisition unit 30 in the operation support device 100 acquires the electrolytic
apparatus state information 31 indicating the state of the electrolytic apparatus 200.
[0158] Various embodiments of the present invention may also be described with reference to flowcharts and block
diagrams. In the various embodiments of the invention, the blocks may represent (1) a stage of a process in which an
operation is performed or (2) a section of a device that is responsible for performing the operation.
[0159] Specific stages may be implemented by a dedicated circuit, a programmable circuit, or a processor. Specific
sections may be implemented by a dedicated circuit, a programmable circuit, or a processor. The programmable circuit
and theprocessormaybesupplied togetherwithacomputer-readable instruction.Thecomputer-readable instructionmay
be stored on a computer-readable medium.
[0160] The dedicated circuit may include at least one of a digital hardware circuit or an analog hardware circuit. The
dedicated circuit may include at least one of an integrated circuit (IC) or a discrete circuit. The programmable circuit may
include ahardware circuit for logical AND, logicalOR, logical XOR, logical NAND, logical NOR, or other logical operations.
The programmable circuit may include a reconfigurable hardware circuit which includes memory elements such as flip-
flops, registers, field programmable gate arrays (FPGA), and programmable logic arrays (PLA), or the like.
[0161] The computer-readablemediummay include any tangible device capable of storing instructions for execution by
an appropriate device. When the computer-readable medium may include such tangible device, the computer-readable
medium having instructions stored in the device includes a product including instructions that can be executed in order to
create means for executing the operations designated in the flowcharts or block diagrams.
[0162] The computer-readable medium may be, for example, an electronic storage medium, a magnetic storage
medium, an optical storagemedium, an electromagnetic storagemedium, a semiconductor storagemedium, and the like.
More specifically, the computer-readablemediummay be, for example, a floppy (registered trademark) disk, a diskette, a
hard disk, a random access memory (RAM), a read-only memory (ROM), an erasable programmable read-only memory
(EPROMor flashmemory), an electrically erasable programmable read-onlymemory (EEPROM), a static randomaccess
memory (SRAM), a compact disc read-only memory (CD-ROM), a digital versatile disk (DVD), a Blu-Ray (registered
trademark) disk, a memory stick, an integrated circuit card, or the like.
[0163] Thecomputer-readable instructionmay include either of an assembler instruction, an instruction set architecture
(ISA) instruction, a machine instruction, a machine dependent instruction, a microcode, a firmware instruction, state-
setting data, a source code, or an object code. The source code and the object codemay be written in any combination of
one or more programming languages including an object oriented programming language and a conventional procedural
programming language. For example, the object oriented programming language may be Smalltalk (registered trade-
mark), JAVA (registered trademark), C++, or the like. For example, the procedural programming language may be a "C"
programming language.
[0164] The computer-readable instruction may be provided for a processor of a general-purpose computer, a special
purpose computer, or another programmable data processing apparatus, or a programmable circuit locally or via a local
area network (LAN) or a wide area network (WAN) such as the Internet. The processor of the general-purpose computer,
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the special purpose computer, or another programmable data processing apparatus, or the programmable circuit may
execute the computer-readable instruction to create means for executing the operations designated in the flowcharts
shown in Figs. 11 to 13 or block diagram shown in Fig. 4. For example, the processor may be a computer processor, a
processing unit, a microprocessor, a digital signal processor, a controller, a microcontroller, or the like.
[0165] Fig. 17 shows an example of a computer 2200 in which the operation support device 100 according to the
embodiment of the present invention may be embodied in whole or in part. A program installed in the computer 2200 can
cause the computer 2200 to function as an operation associated with the operation support device 100 according to the
embodiment of the present invention or one or more sections of the operation support device 100, or can cause the
operation or the one ormore sections to be executed, or can cause the computer 2200 to execute each stage (seeFigs. 11
to13) according to theoperation supportmethodof thepresent invention.TheprogrammaybeexecutedbyaCPU2212 to
cause the computer 2200 to perform certain operations associatedwith someor all of the blocks in the flowcharts (Figs. 11
to 13) and the block diagram (Fig. 4) described in the present specification.
[0166] The computer 2200 according to the present embodiment includes the CPU 2212, a RAM 2214, a graphic
controller 2216, and a display device 2218. The CPU 2212, the RAM 2214, the graphic controller 2216, and the display
device 2218 are mutually connected by a host controller 2210. The computer 2200 further includes an input/output unit
such as a communication interface 2222, a hard disk drive 2224, a DVD-ROM drive 2226, and an IC card drive. The
communication interface 2222, the hard disk drive 2224, the DVD-ROM drive 2226, the IC card drive, and the like are
connected to the host controller 2210 via an input/output controller 2220. The computer further includes a legacy
input/output unit such as a ROM 2230 and a keyboard 2242. The ROM 2230, the keyboard 2242, and the like are
connected to the input/output controller 2220 via an input/output chip 2240.
[0167] The CPU 2212 operates according to the programs stored in the ROM 2230 and the RAM 2214, thereby
controllingeachunit. Thegraphics controller 2216acquires the imagedata generatedby theCPU2212 ina framebuffer or
the like provided in the RAM 2214 or in the RAM 2214 and causes the image data to be displayed on the display device
2218.
[0168] The communication interface 2222 communicates with other electronic devices via a network. The hard disk
drive 2224 stores programs and data used by the CPU 2212 in the computer 2200. The DVD-ROM drive 2226 reads a
program or data from a DVD-ROM 2201 and provides the read program or data to the hard disk drive 2224 via the RAM
2214. The IC card drive reads a program and data from an IC card or writes a program and data into the IC card.
[0169] The ROM 2230 stores a boot programs or the like executed by the computer 2200 at the time of activation or a
program depending on the hardware of the computer 2200. The input/output chip 2240 may also connect various
input/output units to the input/output controller 2220 via a parallel port, a serial port, a keyboard port, a mouse port, or the
like.
[0170] The program is provided by a computer-readable medium such as the DVD-ROM 2201 or the IC card. The
program is read froma computer-readablemedium, installed in the hard disk drive 2224, theRAM2214, or theROM2230
which is also an example of the computer-readablemedium, and executed by the CPU 2212. The information processing
described in these programs is read by the computer 2200 and provides cooperation between the programs and various
types of hardware resources. The device or method may be configured by implementing operations or processing of
information according to use of the computer 2200.
[0171] For example, when communication is performed between the computer 2200 and an external device, the CPU
2212 may execute a communication program loaded in the RAM 2214 and instruct the communication interface 2222 to
perform communication processing based on the processing described in the communication program. Under the control
of the CPU 2212, the communication interface 2222 reads transmission data stored in a transmission buffer processing
area provided in a recordingmediumsuch as theRAM2214, the hard disk drive 2224, theDVD-ROM2201, or the IC card,
transmits the read transmissiondata to thenetwork, orwrites receptiondata received from thenetwork ina receptionbuffer
processing area or the like provided on the recording medium.
[0172] The CPU 2212 may cause the RAM 2214 to read all or a necessary portion of a file or a database stored in an
external recordingmedium such as the hard disk drive 2224, the DVD-ROMdrive 2226 (DVD-ROM2201), or the IC card.
TheCPU2212mayexecute various typesof processingondataon theRAM2214.Next, theCPU2212maywrite back the
processed data to the external recording medium.
[0173] Various types of information such as various types of programs, data, tables, and databases may be stored in a
recording medium and subjected to information processing. The CPU 2212 may execute various types of processing,
which is described in the present disclosure and includes various types of operations designated by an instruction
sequence of a program, information processing, condition determination, conditional branching, unconditional branching,
information retrieval/replacement, and the like, on the data read from the RAM 2214. The CPU 2212may writes back the
results to the RAM 2214.
[0174] TheCPU2212may search for information in a file, a database, or the like in the recordingmedium. For example,
when a plurality of entries each having the attribute value of a first attribute associated with the attribute value of a second
attribute is stored in the recording medium, the CPU 2212 may search the plurality of entries for an entry matching a
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condition in which the attribute value of the first attribute is designated, read the attribute value of the second attribute
stored in the entry, read the second attribute value, and thus acquire the attribute value of the second attribute associated
with the first attribute satisfying a predetermined condition.
[0175] The programs or software modules described above may be stored in a computer-readable medium on the
computer 2200 or near the computer 2200. A recordingmedium such as a hard disk or aRAMprovided in a server system
connected to a dedicated communication network or the Internet can be used as the computer-readable medium. The
program may be provided to the computer 2200 by the recording medium.
[0176] While the embodiments of the present invention have been described, the technical scope of the invention is not
limited to the above described embodiments. It is apparent to persons skilled in the art that various alterations and
improvements can be added to the above-described embodiments.
[0177] The operations, procedures, steps, and stages of each process performed by an apparatus, system, program,
and method shown in the claims, embodiments, or diagrams can be performed in any order as long as the order is not
indicated by "prior to," "before," or the like and as long as the output from a previous process is not used in a later process.
Even if theprocessflow isdescribedusingphrasessuchas "first" or "next" in theclaims, embodiments, or diagrams, it does
not necessarily mean that the process must be performed in this order.

EXPLANATION OF REFERENCES

[0178] 10: instrument information acquisition unit; 11: instrument; 12: instrument information; 20: switching portion
information acquisition unit; 21: switching portion information; 30: electrolytic apparatus state acquisition unit; 31:
electrolytic apparatus state information; 40: determination result acquisition unit; 41: determination result; 50: display
unit; 51: display region; 52: display region; 60: control unit; 66: switching portion; 70: liquid; 71: cation; 72: liquid; 73: liquid;
74: liquid; 75: liquid; 76: liquid; 77: gas; 78: gas; 79: anode chamber; 80: anode; 81: bottom surface; 82: cathode; 83: inner
side surface; 84: ion exchange membrane; 85: ceiling surface; 86: anion group; 90: electrolyzer; 91: electrolysis cell; 92:
introduction tube; 93: introduction tube; 94: discharge tube; 95: discharge tube; 98: cathode chamber; 100: operation
support device; 110: selection unit; 112: elapsed time acquisition unit; 114: storage unit; 116: update unit; 200: electrolytic
apparatus; 300: operation support system; 660: manual manipulation target switching portion; 670: automatic control
target switching portion; 2200: computer; 2201: DVD-ROM; 2210: host controller; 2212: CPU; 2214: RAM; 2216: graphic
controller; 2218: displaydevice; 2220: input/output controller; 2222: communication interface; 2224: harddiskdrive; 2226:
DVD-ROM drive; 2230: ROM; 2240: input/output chip; and 2242: keyboard

Claims

1. An operation support method for supporting an operation of an electrolytic apparatus (200), the operation support
method comprising:

acquiring, by an instrument information acquisition unit (10), from an instrument (11) included in the electrolytic
apparatus (200), instrument information (12) including measurement data which is measurement data by the
instrument (11) and is obtained by measuring a parameter regarding the electrolytic apparatus (200);
acquiring, by a switching portion information acquisition unit (20), switching portion information (21) indicating
information regarding one or more switching portions (66) which are included in the electrolytic apparatus (200)
andconfigured tocontrol at least oneofa flowrateofa fluid (70, 71, 72, 73,74, 75, 76) orapressureof gas (77,79);
acquiring, by an electrolytic apparatus state acquisition unit (30), electrolytic apparatus state information (31)
indicating a state of the electrolytic apparatus (200) on a basis of at least one of the instrument information (12) or
the switching portion information (21);
acquiring, by a determination result acquisition unit (40), when the electrolytic apparatus state information (31) is
in a predetermined second condition (C2), a determination result (41) that it is determined that the state of the
electrolytic apparatus (200) is a second state (S2), the second state (S2) being a state in which a control unit (60)
automatically controls the switching portion (66); and
displaying, by the control unit (60), theelectrolytic apparatus state information (31) acquired in theacquiring of the
electrolytic apparatus state and the determination result (41) acquired in the acquiring of the determination result
(41), wherein the acquiring of the determination result (41) is a step in which the determination result acquisition
unit (40) acquires a determination result (41) obtained by determining that the state of the electrolytic apparatus
(200) is a first state (S1) where the control unit (60) is to prompt a work by an operator when the electrolytic
apparatus state information (31) is in a predetermined first condition (C1) different from the second condition (C2)
or a determination result (41) obtained by determining that the state of the electrolytic apparatus (200) is the
second state (S2) when the electrolytic apparatus state information (31) is in the second condition (C2),
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wherein the second condition (C2) satisfies a predetermined standard (Std).

2. The operation supportmethod according to claim 1,wherein the electrolytic apparatus state information (31) includes
information indicating that the electrolytic apparatus (200) is in a normal state or an abnormal state, or process
information indicating which process the electrolytic apparatus (200) is in, and

the first state (S1) includes a case where the electrolytic apparatus (200) is in the normal state and a case where
the electrolytic apparatus (200) is in the abnormal state,
wherein the abnormal state is a state where the electrolytic apparatus (200) is not automatically controlled due to
occurrence of an abnormality in the electrolytic apparatus (200).

3. The operation support method according to claim 1 or 2, wherein the displaying is a step in which the control unit (60)
displays the electrolytic apparatus state information (31) and the determination result (41) obtained by determining
that the state of the electrolytic apparatus (200) is the first state (S1) or the determination result (41) obtained by
determining that the state of the electrolytic apparatus (200) is the second state (S2).

4. The operation support method according to claim 3, wherein the displaying is a step in which the control unit (60)
controls a display unit (50) to display theelectrolytic apparatus state information (31) and the determination result (41)
obtained by determining that the state of the electrolytic apparatus (200) is the first state (S1) or the determination
result (41) obtained by determining that the state of the electrolytic apparatus (200) is the second state (S2).

5. Theoperation supportmethodaccording to anyoneof claims1 to 4,wherein thework by theoperator includes at least
any one of a manipulation of a manual manipulation target switching portion (660) for which the operator manually
manipulates the switching portion (66), confirmation for the electrolytic apparatus (200), or confirmation for compo-
nents of the electrolytic apparatus (200).

6. The operation support method according to claim 5, wherein in the displaying, the control unit (60) is configured to
separately display the manual manipulation target switching portion (660) for which the operator manually manip-
ulates the switching portion (66), and one ormore automatic control target switching portions (66)which are targets of
automatic control in the electrolytic apparatus (200).

7. The operation support method according to claim 6, wherein the displaying further includes displaying, by the control
unit (60), a manipulation order of the manual manipulation target switching portion (660).

8. The operation supportmethod according to claim 7, wherein the displaying further includes displaying amanipulation
target inwhich the control unit sequentially displays themanualmanipulation target switching portion (660),which is a
current manipulation target, on a basis of the manipulation order.

9. The operation supportmethod according to claim 7or 8, further comprising, when the determination result acquisition
unit (40) acquires a determination result (41) that it is determined that the state of the electrolytic apparatus (200) is an
abnormal state in theacquiring of thedetermination result, locking, by the control unit (60), at least oneof the switching
portions (66) to be in a fixed state, to be unmanipulable, or to be unopenable.

10. The operation support method according to claim 9, wherein when the control unit (60) locks at least one of the one or
more switching portions (66) in the locking, in the displaying, the control unit (60) is configured to display the switching
portion (66), which is set to be in the fixed state, to be unmanipulable, or to be unopenable, separately from other
switching portions (66).

11. An operation support program for causing a computer to execute the operation support method according to any one
of claims 1 to 10.

12. Anoperationsupport device (100) for supportinganoperationof anelectrolytic apparatus (200), theoperation support
device (100) comprising:

an instrument information acquisition unit (10) configured to acquire, from an instrument (11) included in the
electrolytic apparatus (200), instrument information (12) including measurement data which is measurement
data by the instrument (11) and is obtained bymeasuring a parameter regarding the electrolytic apparatus (200);
a switching portion information acquisition unit (20) configured to acquire switching portion information (21)
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indicating information regarding one or more switching portions (66) which are included in the electrolytic
apparatus (200) and configured to control at least one of a flow rate of a fluid (70, 71, 72, 73, 74, 75, 76) or a
pressure of gas (77, 79);
an electrolytic apparatus state acquisition unit (30) configured to acquire electrolytic apparatus state information
(31) indicating a state of the electrolytic apparatus (200) on a basis of at least one of the instrument information
(12) or the switching portion information (21);
a determination result acquisition unit (40) configured to acquire, when the electrolytic apparatus state informa-
tion (31) is in apredeterminedsecondcondition (C2), adetermination result (41) that it is determined that the state
of the electrolytic apparatus (200) is a secondstate (S2), the secondstate (S2) beinga state inwhich a control unit
(60) automatically controls the switching portion (66); and
the control unit (60) configured to display the electrolytic apparatus state information (31) acquired by the
electrolytic apparatus state acquisition unit (30) and the determination result (41) acquired by the determination
result acquisition unit (40), wherein the determination result acquisition unit (40) is configured to acquire a
determination result (41) obtained by determining that the state of the electrolytic apparatus (200) is a first state
(S1) where the control unit (60) is to prompt a work by an operator when the electrolytic apparatus state
information (31) is in a predetermined first condition (C1) different from the second condition (C2) or a
determination result (41) obtained by determining that the state of the electrolytic apparatus (200) is the second
state (S2) when the electrolytic apparatus state information (31) is in the second condition (C2),
wherein the second condition (C2) satisfies a predetermined standard (Std).

13. Theoperation support device according to claim12,wherein the electrolytic apparatus state information (31) includes
information indicating that the electrolytic apparatus (200) is in a normal state or an abnormal state, or process
information indicating which process the electrolytic apparatus (200) is in, and

the first state (S1) includes a case where the electrolytic apparatus (200) is in the normal state and a case where
the electrolytic apparatus (200) is in the abnormal state,
wherein the abnormal state is a state where the electrolytic apparatus (200) is not automatically controlled due to
occurrence of an abnormality in the electrolytic apparatus (200).

Patentansprüche

1. Betriebsunterstützungsverfahren einer Elektrolyseeinrichtung (200), das Betriebsunterstützungsverfahren umfas-
send:

Erfassen von Instrumenteninformationen (12) durch eine Instrumenteninformationserfassungseinheit (10) von
einem Instrument (11), das in der Elektrolyseeinrichtung (200) eingeschlossen ist einschließlich Messdaten, die
Messdatendes Instruments (11) sindunddurchMessungeinesParametersbezüglichderElektrolyseeinrichtung
(200) erhalten werden;
Erfassen,durcheineSchaltabschnittinformationserfassungseinheit (20)Schaltabschnittsinformationen (21), die
Informationen über einen oder mehrere Schaltabschnitte (66) anzeigen, die in der Elektrolyseeinrichtung (200)
eingeschlossen sind und konfiguriert sind, um mindestens eine Durchflussrate eines Fluids (70, 71, 72, 73, 74,
75, 76) oder einen Gasdruck (77, 79) zu steuern;
Erfassen, durch eine Elektrolyseeinrichtungzustandserfassungseinheit (30), von Elektrolyseeinrichtungszus-
tandsinformationen (31), die einen Zustand der Elektrolyseeinrichtung (200) auf der Grundlage vonmindestens
einer der Instrumenteninformationen (12) oder der Schaltabschnittinformationen (21) anzeigen;
Erfassen eines Bestimmungsergebnisses (41) durch eine Bestimmungsergebniserfassungseinheit (40), wenn
dieElektrolyseeinrichtungszustandsinformationen (31) in einemvorbestimmtenzweitenZustand (C2) sind, dass
bestimmt wird, dass der Zustand der Elektrolyseeinrichtung (200) ein zweiter Zustand (S2) ist, wobei der zweite
Zustand (S2) ein Zustand ist, in dem eine Steuereinheit (60) den Schaltabschnitt (66) automatisch steuert; und
Anzeigen, durch die Steuereinheit (60), der Elektrolyseeinrichtungszustandsinformationen (31), die bei der
ErfassungdesZustands derElektrolyseeinrichtungerfasstwurden, unddesBestimmungsergebnisses (41), das
bei der Erfassung des Bestimmungsergebnisses (41) erfasst wurde, wobei das Erfassen des Bestimmungser-
gebnisses (41) ein Schritt ist, bei dem die Bestimmungsergebniserfassungseinheit (40) ein Bestimmungser-
gebnis (41) erfasst, das durch die Bestimmung erhalten wird, dass der Zustand der Elektrolyseeinrichtung (200)
ein erster Zustand (S1) ist, wobei die Steuereinheit (60) eine Arbeit durch einen Bediener veranlassen soll, wenn
die Elektrolyseeinrichtungszustandsinformation (31) in einem vorbestimmten ersten Zustand (C1) ist, der sich
von dem zweiten Zustand (C2) unterscheidet, oder ein Bestimmungsergebnis (41), das durch Bestimmen
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erhalten wird, dass der Zustand der Elektrolyseeinrichtung (200) der zweite Zustand (S2) ist, wenn die Elektro-
lyseeinrichtungszustandsinformation (31) in dem zweiten Zustand (C2) ist,
wobei die zweite Bedingung (C2) einem vorgegebenen Standard (Std) genügt.

2. Betriebsunterstützungsverfahren nach Anspruch 1, wobei die Elektrolyseeinrichtungszustandsinformationen (31)
Informationen einschließen, die anzeigen, dass sich die Elektrolyseeinrichtung (200) in einem normalen oder einem
anormalen Zustand befindet, oder Prozessinformationen, die anzeigen, in welchemProzess sich die Elektrolyseein-
richtung (200) befindet, und

der erste Zustand (S1) einen Fall einschließt, in dem sich die Elektrolyseeinrichtung (200) im Normalzustand
befindet, und einen Fall, in dem sich die Elektrolyseeinrichtung (200) im anormalen Zustand befindet,
wobei der anormale Zustand ein Zustand ist, in dem die Elektrolyseeinrichtung (200) aufgrund des Auftretens
einer Anomalie in der Elektrolyseeinrichtung (200) nicht automatisch gesteuert wird.

3. Betriebsunterstützungsverfahren nach Anspruch 1 oder 2, wobei das Anzeigen ein Schritt ist, bei dem die Steuer-
einheit (60) die Elektrolyseeinrichtungszustandsinformationen (31) und das Bestimmungsergebnis (41) anzeigt, das
durch die Bestimmung erhalten wird, dass der Zustand der Elektrolyseeinrichtung (200) der erste Zustand (S1) ist,
oder das Bestimmungsergebnis (41), das durch die Bestimmung erhalten wird, dass der Zustand der Elektrolyseein-
richtung (200) der zweite Zustand (S2) ist.

4. Betriebsunterstützungsverfahren nachAnspruch 3,wobei dasAnzeigen einSchritt ist, bei demdieSteuereinheit (60)
eine Anzeigeeinheit (50) steuert, um die Elektrolyseeinrichtungszustandsinformationen (31) und das Bestimmungs-
ergebnis (41), das durch die Bestimmung erhalten wird, dass der Zustand der Elektrolyseeinrichtung (200) der erste
Zustand (S1) ist, oder dasBestimmungsergebnis (41), dasdurchdieBestimmungerhaltenwird, dassderZustandder
Elektrolyseeinrichtung (200) der zweite Zustand (S2) ist, anzuzeigen.

5. Betriebsunterstützungsverfahren nach einem der Ansprüche 1 bis 4, wobei die Arbeit des Bedieners mindestens
eineseinschließtauseinermanuellenManipulationeinesmanuellenManipulationszielschaltabschnitts (660), fürden
der Bediener den Schaltabschnitt (66) manuell manipuliert, einer Bestätigung für die Elektrolyseeinrichtung (200)
oder einer Bestätigung für Komponenten der Elektrolyseeinrichtung (200).

6. Betriebsunterstützungsverfahren nach Anspruch 5, wobei die Steuereinheit (60) konfiguriert ist, um den manuellen
Manipulationszielschaltabschnitt (660), für denderBediener denSchaltabschnitt (66)manuellmanipuliert, undeinen
oder mehrere automatische Steuerungsziel-Schaltabschnitte (66), die Ziele der automatischen Steuerung in der
Elektrolyseeinrichtung (200) sind, separat anzuzeigen.

7. Betriebsunterstützungsverfahren nach Anspruch 6, wobei das Anzeigen weiter das Anzeigen einer Manipulations-
reihenfolge des manuellen Manipulationszielschaltabschnitts (660) durch die Steuereinheit (60) einschließt.

8. Betriebsunterstützungsverfahren nach Anspruch 7, wobei das Anzeigen weiter das Anzeigen eines Manipulations-
ziels einschließt, bei dem die Steuereinheit den manuellen Manipulationszielschaltabschnitt (660), der ein aktuelles
Manipulationsziel ist, auf der Grundlage der Manipulationsreihenfolge sequentiell anzeigt.

9. Betriebsunterstützungsverfahren nach Anspruch 7 oder 8, weiter umfassend, wenn die Bestimmungsergebniser-
fassungseinheit (40) ein Bestimmungsergebnis (41) erfasst, dass bestimmt wird, dass der Zustand der Elektro-
lyseeinrichtung (200) ein anormaler Zustand ist, bei der Erfassung des Bestimmungsergebnisses, Verriegeln von
mindestens einem der Schaltabschnitte (66) durch die Steuereinheit (60), so dass er sich in einem festen Zustand
befindet, nicht manipulierbar ist oder nicht geöffnet werden kann.

10. Betriebsunterstützungsverfahren nach Anspruch 9, wobei, wenn die Steuereinheit (60) mindestens einen der einen
oder mehreren Schaltabschnitte (66) in der Verriegelung verriegelt, die Steuereinheit (60) konfiguriert ist, um den
Schaltabschnitt (66), der so eingestellt ist, dass er sich im festen Zustand befindet, getrennt von anderen Schalt-
abschnitten (66) als nicht manipulierbar oder nicht zu öffnen anzuzeigen.

11. Betriebsunterstützungsprogramm, das einen Computer dazu veranlasst, das Verfahren zur Unterstützung von
Operationen gemäß einem der Ansprüche 1 bis 10 auszuführen.

12. Betriebsunterstützungsvorrichtung (100) zum Unterstützen des Betriebs einer Elektrolyseeinrichtung (200), die
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Betriebsunterstützungsvorrichtung (100) umfassend:

eine Instrumenteninformationserfassungseinheit (10), die konfiguriert ist, um von einem in der Elektrolyseein-
richtung (200) eingeschlossenen Instrument (11) Instrumenteninformationen (12) zu erfassen einschließlich
Messdaten, die Messdaten des Instruments (11) sind und durch Messung eines Parameters bezüglich der
Elektrolyseeinrichtung (200) erhalten werden;
eine Schaltabschnittinformationserfassungseinheit (20), die konfiguriert ist, um Schaltabschnittsinformationen
(21) zu erfassen, die Informationen über einen oder mehrere Schaltabschnitte (66) anzeigen, die in der
Elektrolyseeinrichtung (200) eingeschlossen sind, und konfiguriert ist, ummindestens eineDurchflussrate eines
Fluids (70, 71, 72, 73, 74, 75, 76) oder einen Gasdruck (77, 79) zu steuern;
eine Elektrolyseeinrichtungszustandserfassungseinheit (30), die konfiguriert ist, um Elektrolyseeinrichtungs-
zustandsinformationen (31) zu erfassen, die einen Zustand der Elektrolyseeinrichtung (200) auf der Grundlage
vonmindestens einer der Instrumenteninformationen (12) oder der Schaltabschnittinformationen (21) anzeigen;
eine Bestimmungsergebniserfassungseinheit (40), die konfiguriert ist, um, wenn sich die Elektrolyseeinrich-
tungszustandsinformationen (31) in einem vorbestimmten zweiten Zustand (C2) befinden, ein Bestimmungs-
ergebnis (41) erfasst, dassbestimmtwird, dassderZustandderElektrolyseeinrichtung (200) ein zweiter Zustand
(S2) ist, wobei der zweite Zustand (S2) ein Zustand ist, in dem eine Steuereinheit (60) den Schaltabschnitt (66)
automatisch steuert; und
die Steuereinheit (60) konfiguriert ist, um die von der Elektrolyseeinrichtungszustandserfassungseinheit (30)
erfassten Elektrolyseeinrichtungszustandsinformationen (31) und das von der Bestimmungsergebniserfas-
sungseinheit (40) erfasste Bestimmungsergebnis (41) anzuzeigen, wobei die Bestimmungsergebniserfas-
sungseinheit (40) konfiguriert ist, um ein Bestimmungsergebnis (41) zu erfassen, das durch die Bestimmung
erhalten wird, dass der Zustand der Elektrolyseeinrichtung (200) ein erster Zustand (S1) ist, wobei die Steuer-
einheit (60) eine Arbeit durch einen Bediener veranlassen soll, wenn die Elektrolyseeinrichtungszustandsinfor-
mationen (31) in einem vorbestimmten ersten Zustand (C1) sind, der sich von dem zweiten Zustand (C2)
unterscheidet, oder ein Bestimmungsergebnis (41), das durch die Bestimmung erhalten wird, dass der Zustand
der Elektrolyseeinrichtung (200) der zweite Zustand (S2) ist, wenn die Elektrolyseeinrichtungszustandsinfor-
mationen (31) im zweiten Zustand (C2) sind,
wobei die zweite Bedingung (C2) einem vorgegebenen Standard (Std) genügt.

13. BetriebsunterstützungsvorrichtungnachAnspruch12,wobei dieElektrolyseeinrichtungszustandsinformationen (31)
Informationen einschließen, die anzeigen, dass sich die Elektrolyseeinrichtung (200) in einem normalen oder einem
anormalen Zustand befindet, oder Prozessinformationen, die anzeigen, in welchemProzess sich die Elektrolyseein-
richtung (200) befindet, und

der erste Zustand (S1) einen Fall einschließt, in dem sich die Elektrolyseeinrichtung (200) im Normalzustand
befindet, und einen Fall, in dem sich die Elektrolyseeinrichtung (200) im anormalen Zustand befindet,
wobei der anormale Zustand ein Zustand ist, in dem die Elektrolyseeinrichtung (200) aufgrund des Auftretens
einer Anomalie in der Elektrolyseeinrichtung (200) nicht automatisch gesteuert wird.

Revendications

1. Procédéde support d’opération pour supporter une opération d’un appareil d’électrolyse (200), le procédéde support
d’opération comprenant :

acquérir, par une unité d’acquisition d’informations d’instrument (10), en provenance d’un instrument (11) inclus
dans l’appareil d’électrolyse (200), des informations d’instrument (12) incluant des données de mesure qui sont
des données de mesure par l’instrument (11) et sont obtenues en mesurant un paramètre relatif à l’appareil
d’électrolyse (200) ;
acquérir, par une unité d’acquisition d’informations de portion de commutation (20), des informations de portion
de commutation (21) indiquant des informations relatives à une ou plusieurs portions de commutation (66) qui
sont incluses dans l’appareil d’électrolyse (200) et configurées pour commander au moins une action parmi un
débit d’un fluide (70, 71, 72, 73, 74, 75, 76) ou une pression de gaz (77, 79) ;
acquérir, par une unité d’acquisition d’état d’appareil d’électrolyse (30), des informations d’état d’appareil
d’électrolyse (31) indiquant un état de l’appareil d’électrolyse (200) sur une base d’au moins une information
parmi les informations d’instrument (12) ou les informations de portion de commutation (21) ;
acquérir, par une unité d’acquisition de résultat de détermination (40), lorsque les informations d’état d’appareil
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d’électrolyse (31) sont dans une seconde condition prédéterminée (C2), un résultat de détermination (41) qui a
déterminéque l’état de l’appareil d’électrolyse (200)estdansunsecondétat (S2), le secondétat (S2)étant unétat
où une unité de commande (60) commande automatiquement la portion de commutation (66) ; et
afficher, par l’unité de commande (60), les informations d’état d’appareil d’électrolyse (31) acquises dans
l’acquisition de l’état d’appareil d’électrolyse et le résultat de détermination (41) acquis dans l’acquisition du
résultat de détermination (41), dans lequel l’acquisition du résultat de détermination (41) est une étape dans
laquelle l’unitéd’acquisitionde résultat dedétermination (40) acquiert un résultat dedétermination (41)obtenuen
déterminant que l’état de l’appareil d’électrolyse (200) est un premier état (S1) où l’unité de commande (60) doit
inviter à un travail par un opérateur lorsque les informations d’état d’appareil d’électrolyse (31) sont dans une
première condition prédéterminée (C1) différente de la seconde condition (C2) ou bien un résultat de détermina-
tion (41) obtenu en déterminant que l’état de l’appareil d’électrolyse (200) est le second état (S2) lorsque les
informations d’état d’appareil d’électrolyse (31) sont dans la seconde condition (C2),
dans lequel la seconde condition (C2) satisfait une norme prédéterminée (Std).

2. Procédé de support d’opération selon la revendication 1, dans lequel les informations d’état d’appareil d’électrolyse
(31) incluent des informations indiquant que l’appareil d’électrolyse (200) est dans un état normal ou un état anormal,
ou bien des informations de processus indiquant dans quel processus l’appareil d’électrolyse (200) est, et
le premier état (S1) inclut un cas où l’appareil d’électrolyse (200) est dans l’état normal et un cas où l’appareil
d’électrolyse (200) est dans l’état anormal, dans lequel l’état anormal est un état où l’appareil d’électrolyse (200) n’est
pas commandé automatiquement du fait de la survenue d’une anormalité dans l’appareil d’électrolyse (200).

3. Procédédesupport d’opération selon la revendication1ou la revendication2, dans lequel l’affichageest uneétapeoù
l’unité de commande (60) affiche les informations d’état d’appareil d’électrolyse (31) et le résultat de détermination
(41) obtenu en déterminant que l’état de l’appareil d’électrolyse (200) est le premier état (S1) ou le résultat de
détermination (41) obtenu en déterminant que l’état de l’appareil d’électrolyse (200) est le second état (S2).

4. Procédédesupport d’opérationselon la revendication3,dans lequel l’affichageest uneétapeoù l’unitédecommande
(60) commandeàuneunité d’affichage (50) d’afficher les informations d’état d’appareil d’électrolyse (31) et le résultat
de détermination (41) obtenu en déterminant que l’état de l’appareil d’électrolyse (200) est le premier état (S1) ou le
résultat dedétermination (41)obtenuendéterminantque l’état de l’appareil d’électrolyse (200)est le secondétat (S2).

5. Procédé de support d’opération selon l’une quelconquedes revendications 1à 4, dans lequel le travail par l’opérateur
inclut au moins une action parmi une manipulation d’une portion de commutation de cible de manipulation manuelle
(660) pour laquelle l’opérateur manipule manuellement la portion de commutation (66), une confirmation pour
l’appareil d’électrolyse (200), ou une confirmation pour des composants de l’appareil d’électrolyse (200).

6. Procédé de support d’opération selon la revendication 5, dans lequel, dans l’affichage, l’unité de commande (60) est
configuréepour afficher séparément la portion de commutation de cible demanipulationmanuelle (660) pour laquelle
l’opérateur manipule manuellement la portion de commutation (66), et une ou plusieurs portions de commutation de
cibles de commande automatique (66) qui sont des cibles de commande automatique dans l’appareil d’électrolyse
(200).

7. Procédé de support d’opération selon la revendication 6, dans lequel l’affichage inclut en outre le fait d’afficher, par
l’unité de commande (60), un ordre demanipulation de la portion de commutation de cible demanipulationmanuelle
(660).

8. Procédé de support d’opération selon la revendication 7, dans lequel l’affichage inclut en outre le fait d’afficher une
cible de manipulation dans laquelle l’unité de commande affiche de manière séquentielle la portion de commutation
de cible de manipulation manuelle (660), qui est une cible de manipulation en cours, sur une base de l’ordre de
manipulation.

9. Procédé de support d’opération selon la revendication 7 ou la revendication 8, comprenant en outre, lorsque l’unité
d’acquisition de résultat de détermination (40) acquiert un résultat de détermination (41) qui a déterminé que l’état de
l’appareil d’électrolyse (200) est un état anormal dans l’acquisition du résultat de détermination, le blocage, par l’unité
de commande (60), d’aumoins une portion parmi les portions de la commutation (66) pour être dans un état fixe, pour
être non manipulable, ou pour être non ouvrable.

10. Procédé de support d’opération selon la revendication 9, dans lequel lorsque l’unité de commande (60) bloque au
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moins une portion parmi l’une ou plusieurs portions de commutation (66) dans le blocage, dans l’affichage, l’unité de
commande (60) est configurée pour afficher la portion de commutation (66), qui doit être définie comme étant dans
l’état fixe, comme étant non manipulable, ou comme étant non ouvrable, de manière séparée par rapport à d’autres
portions de commutation (66).

11. Programme de support d’opération pour amener un ordinateur à mettre enœuvre le procédé de support d’opération
selon l’une quelconque des revendications 1 à 10.

12. Dispositif de support d’opération (100) pour supporter une opération d’un appareil d’électrolyse (200), le dispositif de
support d’opération (100) comprenant :

une unité d’acquisition d’informations d’instrument (10) configurée pour acquérir, en provenance d’un instrument
(11) inclus dans l’appareil d’électrolyse (200), des informations d’instrument (12) incluant des données de
mesurequi sont desdonnéesdemesurepar l’instrument (11)et sont obtenuesenmesurant unparamètre relatif à
l’appareil d’électrolyse (200) ;
une unité d’acquisition d’informations de portion de commutation (20) configurée pour acquérir des informations
de portion de commutation (21) indiquant des informations relatives à une ou plusieurs portions de commutation
(66) qui sont incluses dans l’appareil d’électrolyse (200) et configurées pour commander au moins une action
parmi un débit d’un fluide (70, 71, 72, 73, 74, 75, 76) ou une pression de gaz (77, 79) ;
une unité d’acquisition d’état d’appareil d’électrolyse (30) configurée pour acquérir des informations d’état
d’appareil d’électrolyse (31) indiquant un état de l’appareil d’électrolyse (200) sur une base d’au moins une
information parmi les informations d’instrument (12) ou les informations de portion de commutation (21) ;
une unité d’acquisition de résultat de détermination (40) configurée pour acquérir, lorsque les informations d’état
d’appareil d’électrolyse (31) sont dans une seconde condition prédéterminée (C2), un résultat de détermination
(41) qui a déterminé que l’état de l’appareil d’électrolyse (200) est dans un second état (S2), le second état (S2)
étant un état où une unité de commande (60) commande automatiquement la portion de commutation (66) ; et
l’unité de commande (60) configurée pour afficher les informations d’état d’appareil d’électrolyse (31) acquises
par l’unité d’acquisition d’état d’appareil d’électrolyse (30) et le résultat de détermination (41) acquis par l’unité
d’acquisition de résultat de détermination (40), dans lequel l’unité d’acquisition de résultat de détermination (40)
est configurée pour acquérir un résultat de détermination (41) obtenu en déterminant que l’état de l’appareil
d’électrolyse (200) est un premier état (S1) où l’unité de commande (60) doit inviter à un travail par un opérateur
lorsque les informationsd’état d’appareil d’électrolyse (31) sont dansunepremière conditionprédéterminée (C1)
différente de la seconde condition (C2) ou bien un résultat de détermination (41) obtenu en déterminant que l’état
de l’appareil d’électrolyse (200)est le secondétat (S2) lorsque les informationsd’état d’appareil d’électrolyse (31)
sont dans la seconde condition (C2), dans lequel la seconde condition (C2) satisfait une norme prédéterminée
(Std).

13. Dispositif de support d’opération selon la revendication 12, dans lequel les informations d’état d’appareil d’électrolyse
(31) incluent des informations indiquant que l’appareil d’électrolyse (200) est dans un état normal ou un état anormal,
ou bien des informations de processus indiquant dans quel processus l’appareil d’électrolyse (200) est, et

le premier état (S1) inclut un cas où l’appareil d’électrolyse (200) est dans l’état normal et un cas où l’appareil
d’électrolyse (200) est dans l’état anormal,
dans lequel l’état anormal est un état où l’appareil d’électrolyse (200) n’est pas commandé automatiquement du
fait de la survenue d’une anormalité dans l’appareil d’électrolyse (200).
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